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INOACHUTEJIBHAA 3AIINCKA

[TporpammMa no ¢u3Kke Ha YpOBHE OCHOBHOT'O 00IIero oOpa3oBaHUsl COCTaBJIEHAa Ha OCHOBE
HOJOXKEHUH W TpeOoBaHMM K pe3yiabTaTaM OCBOGHHUsS Ha 0a30BOM ypOBHE OCHOBHOM
oOpa3oBaTenbHO# mporpaMmel, npeactaBieHHbXx B ®T'OC 000, a takke ¢ yuérom deaepanbHON
paboueil nporpammsl Bociiutanusa U Konuenuuu npenojgaBanus yuyeOHoro npeamera «Pusnkay.

Copneprxanuie mporpaMMsl 1o (hpu3mKe HampaBiIeHO HAa (POPMUPOBAHUE €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH OOy4aroIUXCsl U OpraHU3alUI0 W3Yy4eHUs (PU3MKHU Ha JedTelbHOCTHOM ocHoBe. B
nporpaMMe 1O (HU3UKE YUUTHIBAIOTCS BO3MOXKHOCTH YYE€OHOTO TMpeAMeTa B pealu3aluu
tpeboBanuit ®I'OC OOO K IUIAHHPYEMBIM JIMYHOCTHBIM M METAaNpeIMETHBIM pe3yJbTaTaM
00y4eHHs, a TAKKE MEXKIPEIMETHBIE CBSA3H €CTECTBEHHO-HAYUYHbBIX YUEOHBIX IPEIMETOB HA YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHusl.

[IporpamMa mo (u3MKe yCTaHABIMBAET paclpeelieHue y4eOHOro marepuaia 1Mo rojam
oOyueHuss (o KjaccaM), IpeJylaraeT MPUMEPHYI IIOCJIEJOBAaTEIbHOCTh H3YUEHHs TEM,
OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS MPEAMETHOTO COACP)KaHUS U y4€Te BO3PACTHBIX OCOOCHHOCTEH
oOyJaromuxcs.

[Tporpamma mo ¢usuke papaboTaHa ¢ HEIbI0 OKA3aHUS METOAMYECKOW MTOMOIIM YYUTEIIO B
co3/laHuM paboueil mporpamMmbl 10 y4eOHOMY ITpEeIMETY.

OwusmKa SBISIETCS CHCTEMOOOPa3yIOIUM ISl €CTECTBEHHO-HAYYHBIX y4eOHBIX IPEIMETOB,
IOCKOJIbKY (PM3UYECKHE 3aKOHBI JIe)KAT B OCHOBE IPOLECCOB M SIBJICHUH, M3Y4aeMbIX XUMHEH,
Ouosiorveli, acTpoHOMHEW W (HU3MUECKOW reorpadueld, BHOCUT BKIJIQJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, NpeAOoCTaBiiseT HaubOosiee sCHble 00pa3lbl NPUMEHEHUS HayyHOro MeEToJa
MIO3HAHMS, TO €CTh CIIOCO0A MOIY4YEHUS JOCTOBEPHBIX 3HAHUM O MHpE.

OpnHa w3 rnaBHBIX 3a1a4 (hU3MYecKOro oOpa3oBaHUS B CTPYKType 00Iero oOpazoBaHMs
COCTOUT B (OPMHUPOBAHMHM E€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH M MHTEpeca K HayKe Yy
oOyJaromuxcs.

N3yuenne ¢usukn ©Ha 0a30BOM YpOBHE IMpEIIojaraeT OBJIAJACHHUE CIEIYIOIUMH
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAyUYHYIO TPAaMOTHOCTD:

® HAy4YHO OOBSCHATH SIBJICHUS;

® OLEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEI0OBAHUS;

® UHTEPHPETUPOBATh JAaHHBIE M HCIOJIb30BATh HAy4YHbIE JOKa3aTelbCTBA IS
MOJIyYEHUs BBIBOJIOB.

Ilenn wu3ydyeHuss (PU3MKM Ha YpPOBHE OCHOBHOIO OOIEro o0pa3oBaHUs ONpEIENeHBbl B
Konnenmuu npenonaBanus yde6Horo mnpeamera «@Pusuka» B 00pa30BaTENbHBIX OPraHU3aLUAX
Poccuiickoit  ®enepanyy, peanu3yloIMX OCHOBHbIE 00meo0pa3oBaTelbHbIE MPOrPaMMBI,
yTBepxkI€HHONW pemenneM Komternn MunncrepcTBa mnpocsemenus Pocculickon ®enepanuun
(mpotokoia ot 3 nexabdbps 2019 r. Ne [1K-4BH).

Henun usyvyenus puznkm:

e [puOOpeTeHHe UHTEpeca U CTPEMIICHHU O0YYaIOUINXCs K HAYYHOMY M3YYEHUIO PUPOIHI,

pa3BUTHE UX UHTEIIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEJACTABICHUA O HAydHOM MeETOJle¢ TIO3HaHUS U  (OPMHPOBAHUE
MCCJIEI0BATEIBCKOTO OTHOIIEHUS K OKPYXXAIOIIUM SIBICHUSM;

e (QopmHupoBaHME HAy4YHOTO MHMPOBO33PEHHS KaK pe3ysibTaTra M3yuyeHUs OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

e (opMupoBaHHE NPEACTABICHUH O oM (DUIMKMU A Pa3BUTHs APYTrHMX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHUl;

e pa3BUTHE TPEACTABICHUI O BO3MOXHBIX cdepax Oyaymedt mnpodeccuoHanbHOM
JESATeTLHOCTH, CBSI3aHHOW ¢ (DM3UKOMW, MOATOTOBKA K JMajJbHEUIIEMY OOYYEHHIO B 3TOM
HaIpaBJICHUU.

Joctuxenne HTHX Ieled MnporpaMMmbl MO (HU3MKE Ha YpOBHE OCHOBHOIO OOIIEro

00pa3oBaHus 00eCIIeUnBACTCS PEIICHHEM CIEAYIONNX 3a1aY:

e [IpUOOpETEeHUE 3HAHUHN O IUCKPETHOM CTPOEHMHU BELIECTBA, O MEXAHUYECKUX, TEIJIOBBIX,
JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;
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e npuoOpeTeHne YMEHH OMUCHIBATh U OOBACHATH (PU3NUECKHE SABJICHUS C UCIOJIb30BAaHUEM
[IOJIyYCHHBIX 3HAHWI;

® OCBOCHHME METOJOB pELIEHUS TMPOCTEHIINX pacuETHBIX 3aJad C HCIOIb30BAaHHEM
buznyecKkux Mojenei, TBOPUECKUX U MPAKTUKO-OpPUEHTUPOBAHHBIX 3a7a4;

® pa3BUTHE YMEHMI HAONIOIATh NPUPOAHBIC SBJICHUS U BBIOIHATH OIBITHI, 1A0OPaTOPHBIE
paboTbl M SKCIEPUMEHTAIBHBIC HCCIEAOBAHHUS C HCIOJIb30BAaHHEM H3MEPUTEIbHBIX
puOOPOB;

® OCBOGHHE MPHEMOB pabOThl ¢ HHPOpPMALUEH (QHUIUIECKOTO COACPIKAHUS, BKIIOYAs
UHPOPMALIMI0O O COBPEMEHHBIX JIOCTHKCHUSAX (U3MKHM, aHaIM3 M KPUTUYECKOE
OlICHMBaHKE WH(OPMALINH;

® 3HAKOMCTBO €O cdepaMu MpodeccHOHABHON IeATeIhbHOCTH, CBI3aHHBIME C (PH3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU HA JOCTIDKEHHX (PU3UUIECKON HAYKH.

Ha wm3yuenue ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
otBoauTcs 238 vacoB: B 7 kiacce — 68 yacoB (2 vaca B HezelN0), B 8 kiacce — 68 yacos (2 yaca B
HEJISIIO), B 9 KJiacce — 102 yaca (2 Jaca B HEJIEII0).
[Ipennaraemplii B mporpamMmme 1o (U3MKE I[epeuyeHb JabOpaTOpHbIX pabOT U OMNBITOB HOCUT
PEKOMEHIaTeNIbHBIN XapaKTep, yYUTEINb JesIaeT BEIOOp MPOBEICHUS J1a00paTOPHBIX PadOT U OMBITOB
C Y4€TOM WHAMBHIYATbHBIX 0COOEHHOCTEH OOYUYaIOMIMXCs, CIMCKA SKCIIEPUMEHTAIBHBIX 3aJaHHH,
npeiaraéMbIX B paMKaX OCHOBHOTO IOCYAapCTBEHHOTO 3K3aMeHa 1Mo (U3HKe.

COJAEP/KAHUE OBYYEHUA
7 KUIIACC

Pa3zpnen 1. ®usuka u e€ poJib B IO3HAHNH OKPY:KAIOLIEro MUpa.

®usuka — Hayka o mnpupoje. SBieHus npuponbl. Ousznyeckue sBICHUSA: MEXaHUYECKHUE,
TEIJIOBBIE, FTIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenMWYMHBL. V3MepeHune ¢usnyeckux BennyuH. DuU3NUecKue MpUOOPEHL.
ITorpemnocTs n3MepeHuid. MexayHapoaHas CUCTEMa €IUHULI.

Kak ¢u3uka u 1npyrue ecTecTBEHHbIE HAayKH H3ydaroT Hpupoay. EcrecTBeHHO-Hay4HbIN
METO/ TO3HAaHUA: HaONIOJIeHHe, IOCTAHOBKAa HAyYyHOI'O BOIPOCA, BBIIBUKEHHWE THUIOTES,
HKCIIEPUMEHT TI0 TIPOBEPKE TUIOTE3, 00BACHEHHE Ha0II01aeMoro siBiieHus. Onucanue Pu3nuecKux
ABJICHUM C IIOMOIIBIO MOJIEIIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIUIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SBJICHUS.

2. ®usmnueckue NpuOOpPH U HpoLEAYpa NPSAMBIX HU3MEPEHUI aHAJOrOBBIM U LU(POBBIM

npuOOpoOM.

Jlabopamopnuvie padbomuvt u onvimol.

OnpezneneHue LEeHbI IeJIEHUS KaIbl U3MEPUTEIBHOT0 MpUodopa.
N3mepenne paccTOsTHUN.
N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.
Ornpenenenne pa3MepoB MAJIbIX TEJ.
N3mepenne TtemnepaTypbl IpH TIOMOIIM JKUIKOCTHOIO TEpMOMETpa U JaTduKa
TEMIIEpaTypBhl.
6. IlpoBeneHne wuccienoBaHMWs 10 TNPOBEPKE THUIIOTE3bl: JAIBHOCTh MOJNETA IIAPUKA,
MYIEHHOTO TOPU30HTANIbHO, TeM O0JIbIlIe, 4YeM OOJIbIIIE BBICOTA ITyCKA.

Pasnen 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOCHMH BellleCTBA.

Crpoenue BemecTBa: arToMbl U MOJIEKYJIBI, UX pa3Mepbl. ONBITHI, JOKa3bIBAIOIIMNE TUCKPETHOE
CTPOCHHUE BEILECTBA.

JBmxenne wyactui BemecTBa. CBsA3b CKOPOCTH JBMIKEHHS YacTUI[ C TEeMIEpaTypoOu.
BpoyHnoBckoe nBmwxkenue, auddysus. BaumoneiicTBue dacTHIl BeIIECTBAa: MNPUTSIKEHUE U
OTTAJIKUBAHUE.

ArperaTHple  COCTOSHMSA  BELIECTBA: CTPOEHUE Tra3oB, OJKUAKOCTEH M TBEPABIX
(kpucTayinyeckux) Tei. B3auMocBsI3p MeEXIy CBOWCTBAaMU BEUIECTB B PAa3HBIX arperaTHbIX
COCTOSIHUSIX U MX aTOMHO-MOJIEKYJIIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSIHUI BOIBI.

Nk W=

Hemoncmpayuu.
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2. Hab6monenue nuddysun.
3. HaGnronenue sBIEHHM, OOBSCHSIIONIMXCA TPUTSHKEHUEM WM OTTAIKUBAHUEM YaCTHI]
BEILIECTBA.

Jlabopamopuwie pabomol u onvimol.

1. Ouenka nuameTpa aToMa METOJIOM PsIIOB (C UCTIONIb30BaHueM (poTorpaduii).

2. OmbITHI 10 HAOTIOACHHUIO TEIIJIOBOTO PACITUPEHHUS Ta30B.

3. OnbIThl IO OOHAPYKEHUIO ACHCTBUSI CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBu:keHne U B3auMo/ieiicTBIeE TeJl.

Mexanuyeckoe JBH>keHHe. PaBHOMepHOE 1 HepaBHOMepHoe JiBHkeHHne. CkopocTs. Cpennsis
CKOPOCTb MPU HEPABHOMEPHOM JIBH>KCHHH. Pacuér myTu 1 BpeMeHH JBUKCHUSI.

SlBnenne wuHepuuu. 3akOH HHepuuU. B3aumopneilcTBue Ten Kak IMPUYMHA HU3MEHEHUS
CKOPOCTH JBIKEHHUs Tenl. Macca kak Mepa MHepTHOCcTH Tena. [lmoTtHocTth BemectBa. CBsi3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIECTBA.

Cuna xak XxapakTepucTuKa B3auMoencTBus Tes. Cuila ynpyroctu u 3akoH I'yka. M3mepenue
CUJIBbI C NTOMOILBIO AUHAMOMETpA. SIBJIEHHE TATOTEHUs M cuia TshkecTH. Cuila TSKECTH Ha JPYTruX
wiaHerax. Bec Tema. Heecomocth. CroxkeHHE CHJI, HAlpaBJIEHHBIX 110 OJHON MPSIMOH.
PaBHonelictByromas cui. Cuna tpeHus. TpeHue CKoiabKeHUs: U TpeHHUE NoKos. TpeHue B mpupoje
U TEXHHKE.

Hemoncmpayuu.

1. HabGmroneHue MEXaHMYECKOTO JABUKECHUS TeJa.

N3mepenne ckopocTu NPSIMOJIMHEUHOTO IBUKEHHUS.
Habumronenue siBjaeHUs] UHEPIUH.
Habmroienue n3MeHeHns: CKOpOCTH MIPH B3aUMOICHCTBUH TeIl.
CpaBHeHue Macc 10 B3aUMOJICHCTBUIO TEl.
CroxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMO.
Jlaﬁopamopuble pabomwt u onvimol.
1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO MABMXKEHMs (LIapUKa B SKUIKOCTH, MOJENU
ANEKTPUIECKOTO aBTOMOOUJIS U TaK Jlajee).
2. OmpeneneHue cpeaHEd CKOPOCTH CKONBXKEHHs Opycka WM IIapuka MO HAKIOHHOU
MJIOCKOCTH.
3. Omnpexnenenue MIOTHOCTH TBEPAOIO TEINA.
4. OnbIThl, JEMOHCTPHUPYIOUINE 3aBUCUMOCTh pacTsbkeHus (aedopmanuu) HpyKHHBI OT
MPUIOKEHHOMN CHIIBI.
5. OmnbIThl, J€MOHCTPUPYIOIINE 3aBUCHMOCTb CHJIBI TPEHMsI CKOJBKEHHS OT Beca Tela U
XapakTepa COIMPUKACAIOUIUXCS TOBEPXHOCTEM.

Pa3nen 4. /laBieHune TBEPABIX TeJl, :KUAKOCTEH U Ia30B.

Jasnenue. CriocoObl yMEHBIICHUS] U yBeIUUYeHUsS NaBieHus. J[aBneHue raza. 3aBUCUMOCTD
JaBJIeHUs ra3za oT o0béMa, TeMieparypsl. Ilepenaua naBieHus TBEPABIMU TellaMU, KUIKOCTSIMHU U
razamu. 3akoH [lackans. [lHeBMaTMyeckue MallMHBIL. 3aBUCHUMOCTb JIaBJIEHUS JKUJIKOCTU OT
rryounsl. ['uapocratuyeckuii mapagokc. Coobmaromuecs cocynbl. [ uapaBindeckue MeXaHu3MBbl.

AtMocdepa 3emnu u arMmocdepHoe naBieHHe. [IpUUMHBI CyIIECTBOBaHUS BO3YIIHOM
o6onoukn 3emmu. OmbiTr Toppuuemmu. U3mepenwe armochepHOTO AaBICHHUS. 3aBHCHMOCTH
aTMoc(epHOro IaBIeHUs! OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopsl A u3mepeHus aTMocepHOTo
JTaBJICHMUSL.

JleiicTBrE KUJIKOCTH U Tra3a Ha MOTPYKEHHOE B HUX TelO. BhITamkuBaromas (apXuMeaoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnaBanue.

Hemoncmpayuu.
3aBUCHMOCTb JIaBJIEHUS T'a3a OT TEMIIEPaTypBhl.

[lepenaya naBiaeHuUs: KUIKOCTHIO U Fa30M.

Coo0mraronirecs: CoCy/Ibl.

I'mapaBnuyeckuit mpecc.

[IposiBneHue necTBUst aTMOCHEPHOTO TaBJICHHUS.

3aBUCUMOCTh BBITAJIKUBAIONIECH CUIIBI OT 00BbEMa MOTPYKEHHOHN YacTu Tela M IUNIOTHOCTH
KUIKOCTH.

Uk

SIS

7. P'dBCHLlBO Bbll‘clJlKldB'dkO].LLGPl CHJIBI BECY Bbllt)bﬂel—ll—loﬁ KNAKOCTH.
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8. YcioBue miaBaHus TeIl: JIABAHUE WK MTOTPYKEHHUE TeJl B 3aBUCUMOCTH OT COOTHOLIEHUS
IJIOTHOCTEN TE€JIa U HKUJIKOCTH.

Jlabopamopnwvie padbomot u onvimel.

1. HccrnenoBanue 3aBUCHMOCTH Beca Tella B BOJE OT 00BbEMa MOTPYXEHHOW B >KUAKOCTD
YacTH TeJa.

2. OmpeneneHue BBITAJIKUBAIOIIEH CHIIBI, JEHCTBYIOIIEH Ha TENO, HNOTPYXKEHHOE B
KUJKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAJIKMBAIOIIEH CUJIBI, TEUCTBYIONIECH HA TEJIO B KUAKOCTH,
OT Macchl Tena.

4. OmbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTH BBITAJIKUBAIOUIEH CUJIbI, JCHCTBYIOIIEH Ha
TEJO B KHUJKOCTH, OT 00bEMa MOTPYXKEHHOW B KHUAKOCTh YacTU Tellda U OT IUIOTHOCTH
JKUJKOCTH.

5. KoHcTpynpoBanue apeoMerpa WIM KOHCTPYHMPOBAHHME JIOJAKUM M OIpeAesieHHe €€
IPY30I0ABbEMHOCTH.

Paszgea S. Pabora u MOIIHOCTH. JHEPrus.

Mexannueckast pabota. MOIIHOCTb.

[TpocTeie MexaHU3MBI: phIyar, 0J0K, HAKJIOHHAs IUIOCKOCTb. [IpaBuio paBHOBecus phluara.
[TpumeHeHne paBMIIa paBHOBECHS pbIyara K 0JI0Ky. «3o0i0Toe nmpaBuio» Mexanuku. KITJ[ mpocteix
MexaHu3MoB. [IpocTeie MexaHU3MBI B OBITY U TEXHHKE.

Mexanunueckas sHeprus. Kunernueckas U noreHuuanbHas sHeprus. [IpeBpamenne ogHoro
BHJIa MEXAHUYECKOM YHEPTUU B IPYroi. 3aKOH COXPAHEHHUS SHEPTUH B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopnwvie padbomot u onvimol.

1. Omnpenenenue pabOTBl CUJIBI TPEHHS TPU PABHOMEPHOM JABM)KCHHUU Teia IO

TOPU30HTAIILHON ITOBEPXHOCTH.

2. HccnenoBaHue ycaoBUM paBHOBECHUS pblyara.

3. Usmepenue KIIJl HakIOHHOM MJIOCKOCTH.

4. H3ydeHune 3aKOHA COXPAHEHUS MEXaHUUYECKON HEPTHUH.

8 KUIACC

Pa3nes 6. TenJioBble siBJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KMHETUYECKOM TEOPUU CTpOEHUs BelecTBa. Macca u
pa3Mepsl  atroMoB M MoJieKyld.  OmbIThl, MOATBEPXKAAIOIINE  OCHOBHBIE  IOJIOXKEHUS
MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH.

Mogenu TBEPIOTO, KUAKOTO W ra3000pa3HOro COCTOSHUN BemiecTBa. Kpucrammuyeckue u
amop¢ubie Tena. OObICHEHHE CBOMCTB Ta30B, KUIKOCTEH M TBEPIBIX TEJN HA OCHOBE MOJOKEHUI
MOJICKYJIIPHO--KUHETHYECKOH Teopur. (CMadyuMBaHWE W KaNWUIAPHBIE SBIEHUSA. 1eIoBOe
pacUIMpeHne U CKaTue.

Temnepatypa. CBs3b TemmepaTypbl €O CKOpPOCTBIO TEIJIOBOIO JBM)KEHMSI YACTHII.
Buytpennss sneprus. CriocoObl M3MEHEHUsI BHYTPEHHEH SHEPruu: Terionepeaada u COBEpIICHUE
paboTsl. Bus! Teruionepenaun: TeIIONPOBOAHOCTh, KOHBEKIHS, U3IyUYEHHUE.

KonuuecTBo TemnmoThl. Y7enbHas TEIIOEMKOCTh BEIIECTBA. [eMIO0OMEH M TEIUIOBOE
paBHOBecHue. YpaBHeHHE TeroBoro OanaHca. [lnmaBneHune M oOTBeplieBaHHE KPUCTAILTMYECKHX
BEIECTB. YelbHas TeIuioTa IiaBneHus. [lapooOpazoBanune u KoHAeHcanus. VcmapeHue.
Kunenue. VYnenpHas Teruiota mnapooOpa3oBaHus. 3aBUCHUMOCTh TEMIIEPATypbl KHUIIEHUS OT
aTMoc(hepHOTro TaBICHHS.

Brnaxxnocts Bo3myxa.

DHeprus TOIIMUBA. Y IeJbHas TEIJI0Ta CTOPAHUS.

[Tpunuunsr pabotel TemoBbix napurateneit KIIJ| TemmoBoro nBurarens. Temossie
JIBUTATEIH U 3alIUTa OKpY>Karoueh cpeibl.

3aKOH COXpaHEHUs U NPEBPALLECHUS SHEPTUU B TEIUIOBBIX IPOLIECCAX.

Hemoncmpayuu.

1. HabGmroneHue 6pOyHOBCKOTO JIBHKCHHUSI.

2 Habmoaeane anp(y3nm.
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Habmroienue siBieHnii cMauMBaHUs U KaWUISIPHBIX SBJICHUH.

Habmroienne TemmoBoro paciupeHus Ted.

W3MmeHeHune AaBlieHus ra3a pyu U3MEHEHUN 00bEMa U HarpeBaHUM WIIN OXJIaKICHUH.
[IpaBuna n3MepeHus TeMIepaTypsbl.

Bunb! Teruionepenayn.

OxJtaxieHue Ipyu COBEPLICHUH PaOOTHI.

. HarpeBanue npu coBepiieHur pabOThl BHEIIHUMU CHIIAMHU.

10. CpaBHEeHME TEIUIOEMKOCTEN pa3IMUHbIX BELIECTB.

11. HaOmronenue KuieHus.

12. HabGnroneHue ocTosHCTBA TEMIIEPATYPhl IPU IJIABICHUH.

13. Mozenu TemioBbIX ABUTATENICH.

Jlabopamopuvie pabomul u onvimol.

OnbIThI 1O OOHAPYKEHUIO NEUCTBUS CHUIJI MOJIEKYJISIPHOTO IPUTSKEHHUS.

OnbITHI IO BhIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.

OnbIThI 1O HAOIIOEHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUIKOCTEH U TBEPIBIX TE.
Ornipezenienne 1aBieHUs BO3AyXa B OJJIOHE IINPHUIIA.

OnbIThI, JEMOHCTPUPYIOLIHME 3aBUCUMOCTh JIABJCHHsSI BO3AyXa OT €ro o0béma H
HarpeBaHUs WM OXJIKICHUS.

[IpoBepka THUMOTE3bl JUHEHHOW 3aBUCHUMOCTH JJIMHBI CTOJOMKA JKHUIKOCTH B
TEPMOMETPHUYECKON TPYyOKE OT TEeMITEPATYPHI.

7. HaOmropeHue W3MEHEHHs BHYTPEHHEH J>HEpruM Tejla B pe3ylbTaTe TeIlonepenadd u

paboThl BHEIITHUX CHII.

8. MHccnenoBanue siBIEHUS TEIUIOOOMEHA IPU CMEIIMBAHUK XOJIOIHOM U ropsiueld BOABI.

9. OmnpexneneHue KOJIMYECTBA TEIJIOTHI, OJYYEHHOTO BOAOU MPHU TEIJIO0OMEHE C HAarpeThiM

METAJUIMYECKUM LUIUHAPOM.

10. Onpenenenue yaenbHON TEMIIOEMKOCTH BELIECTBA.

11. UccnenoBanue npouecca uCapeHusl.

12. Onpenenenne OTHOCUTEIbHON BIAXKHOCTH BO3/1yXa.

13. Onpenenenue yaeabHON TEMIOTHI TUIABJICHUS JIb/IA.

Pa3nen 7. DaekTpuyeckue 1 MATHUTHBIE SIBJIEHUSI.

Onektpuszanus Ten. J[Ba pona 3MeKTpUUYECKUX 3apsiioB. B3anumoaencTBue 3apsKEHHBIX Tell.
3akon KysnoHa (3aBUCHMOCTH CHJIBI B3aMMOJICUCTBHS 3apsHKEHHBIX TENT OT BEJIWYHHBI 3apsi/ioB U
pPacCTOSTHUS MEX]TY TEJIaMH).

Onektpuueckoe mnozie. Hanpsok€HHOCTh anekTpuyeckoro mnosd. IlpuHnun cyneprno3unuu
AIIEKTPUYECKUX ToJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekrpudeckux 3apsaoB. DieMeHTapHbIN 31ekTpuueckuil 3apsa. CTpoeHue aroma.
[IpoBOIHUKY M AMAIEKTPUKHU. 3aKOH COXPAHEHHUSI SJIEKTPUUECKOTO 3apsiaa.

ONEeKTpUYECKUM TOK. YCIOBUS CYIIECTBOBAaHUS JJIEKTPUYECKOro TOKa. McTouHukH
MOCTOSSHHOTO TOKa. JIeHCTBUS DSIEKTPUUECKOTO TOKa (TEIIOBOE, XUMHUYECKOE, MAarHUTHOE).
DJIEKTPUUYECKUH TOK B )KUJAKOCTAX U razax.

Onektpuueckass uenb. Cuna TokKa. OiekTpuueckoe HamnpspkeHwe. ConpoTHBIIEHHE
IIPOBOJIHHKA. YJIEJIbHOE CONPOTHBIICHHE BemecTBa. 3akoH Owma o ydacTka — LEMH.
[locnenoBarenbHOE U MapaieIbHOE COEAMHEHUE IPOBOJHUKOB.

PaboTta 1 MOUTHOCTB 3JIEKTpUYECKOro Toka. 3akoH J[xoynsa—JleHma. DnekTpuueckue Lenu u
NOTPEOUTENH dNEKTPUUECKO dHeprun B ObITy. KOopoTkoe 3aMbIkaHue.

[TocrosiHHbIE MarHuThl. B3auMoJelcTBHE TMOCTOSHHBIX MarHMTOB. MAarHuTHoOe TMoJIe.
MarnuTtHoe noJjie 3eMJIM U €ro 3HaueHHue s KU3HU Ha 3emue. OnbIT Dpcerena. MarHutHoe mosie
ANEKTPUIECKOTO TOKa. [[puMeHeHne 3J1eKTpOMarHuToB B TeXHUKE. [leficTBe MarHUTHOTO IMOJIS HA
MIPOBOJIHUK C TOKOM. DJIEKTPOABUTATEINb TOCTOSIHHOTO TOKa. Mcronb30BaHue 31€KTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

Oneitel @apages.  SBneHue  snekTpoMarHUTHOM — MHAyKuuu. IIpaBuio  Jlenna.
Onektporedeparop. CrmocoObl MOTyYEHUS DJIEKTPUUECKOM DJHEPruu. OIJIEKTPOCTAHIIMKA Ha
BO300HOBIISIEMBIX HCTOYHUKAX YHEPTHH.

Hemoncmpayuu.
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10.
11.

12

18

JIBa posia AIEeKTpUUECKUX 3apsiIOB U B3aUMOJICUCTBUE 3apSIAKEHHBIX TEJ.
YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIIA.

DJIEeKTpOCTaTUYECKast MHTYKIIHSI.

3aK0OH COXpaHEHUs EKTPUUECKUX 3aPsiI0B.

[IpOBOHUKY U TUAJECKTPUKH.

MoenupoBaHUE CUIOBBIX JIMHUM JIEKTPUUYECKOTO TOJIS.

M CcTOYHHKH TOCTOSTHHOTO TOKA.

JIefiCTBHS DIIEKTPUYECKOTO TOKA.

DJIEKTPUUYECKUN TOK B )KUIKOCTH.

I"a30Bblii pa3psa.

. I3mepenue critbl ToKa aMIepMeTpoM.
13.
14.
15.
16.
17.
. OnwIT Opcrena.
19.
20.
21.
22.
23.
24,
25.

N3mepenune 3eKTpUYeCcKOro HarpsKEHUs BOJIBTMETPOM.

Peocrat u Mara3uH COpOTUBIICHUMN.

BsanmoseiicTBre MOCTOSSHHBIX MAarHUTOB.

MopaenupoBaHue HEBO3MOKHOCTH Pa3/ICJCHHUsI MOJOCOB MAarHUTaA.
MogenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

MarsauTtHoe 1nose Toka. JJIeKTPOMarHur.

JlelicTBUE MarHUTHOTO MOJISI HA IPOBOJHUK C TOKOM.

DEeKTpOBUTATENb TOCTOSIHHOIO TOKA.

HccnenoBanue sBJIEHUS 3JIEKTPOMarHUTHON MHYKIIHH.

Onbitel Dapanes.

3aBMCHUMOCTb HalpaBJICHUS UHIYKIMOHHOIO TOKA OT YCJIOBUN €r0 BOSHUKHOBEHHUS.
DeKTporeHepaTop NOCTOSTHHOIO TOKa.

Jlabopamopnsie pabomot u onvimel.

A o

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.
. OmBITBI IO UCCIIEJOBAHMIO SIBJICHUS OJIEKTPOMATHUTHOW WHIYKLUHU: HCCIIEIOBaHUE

21

OnbIThI 10 HAOJIIOEHUIO 3JIEKTPU3ALUU TeJl MHAYKLIUEH U IPU COIPUKOCHOBEHUHU.
HccnenoBanue 1elCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U IU3JIEKTPUKH.

CoOopxka u mpoBepka pabOThl AIMEKTPUIECKON IETH MOCTOSHHOTO TOKA.

M3MepeHue U peryJIMpoBaHHUE CUIIBI TOKA.

W3mepeHue u perynpoBaHue HapsHKEHUS.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA, MIYIIETO YEPE3 PE3UCTOP, OT CONPOTHUBIICHHUS
pe3ucTopa U HanpsHKEHHUs] Ha PE3UCTOpeE.

OneIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPUUECKOIO COITPOTUBIICHHS ITPOBOJHHUKA
OT €ro JUIMHBI, IJIOIa/I OTIEPEYHOI0 CEUEHUs U MaTepHraa.

ITpoBepka mpaBuia CIOKEHUS HANPSKEHUH IIPU IOCIEN0BATEIBHOM COEIMHEHUU JIBYX
PEe3UCTOPOB.

[TpoBepka npaBuiIa AJIs CUIIBI TOKA IIPH NTApaAJIJIEIbBHOM COEAMHEHUN PE3UCTOPOB.
Omnpenenenne pabOThI AIEKTPUIECKOTO TOKA, UIYIIEr0 Yepe3 PE3UCTOP.

OmnpeneneHne MOIHOCTH 3IEKTPUUYECKOTO TOKA, BBIIEISEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCMMOCTU CHJIBI TOKA, UIYIIETO Yepe3 JIAMIIOUKY, OT HANpSOKEHUs Ha
HEH.

Onpenenenne KII/] narpesarens.

HccnenoBanre MarHUTHOIO B3aMMOJEMCTBHS IOCTOSHHBIX MAarHUTOB.

W3ydyeHre MarHUTHOTO MOl TIOCTOSIHHBIX MAarHUTOB MpPU HMX OOBEAUHEHUHM W
pa3elIeHUN.

Uccnenoanue neicTBUS AIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OneITHI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI B3aMMOJEHCTBHUS KaTYIIKH C TOKOM H
MarHuTa OoT CHJIbl TOKa U HaIlPaBJIEHUS TOKA B KaTYIIIKE.

N3y4eHne neficTBUSI MArHUTHOTO M0JI HA IIPOBOJIHUK C TOKOM.

KoncTtpynpoBanue u nusydenue paboThl AJIEKTPOABUTATENS.

N3mepenue KIIJ[ anekTpoaBUrarenbHoOi yCTaHOBKHU.

W3MEHECHHI 3HAUCHHUS U HaIlpaBJICHUA UHAYKIIUOHHOTO TOKA.

9 KIAACC
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Pa3nen 8. Mexanuyeckue siBJICHUS.

Mexanuueckoe nBmxkeHue. MarepuanbHas Touka. Cucrema oTcuéra. OTHOCUTEIBHOCTH
MEXaHUYECKOro0 JBWXEHUs. PaBHOMepHOe mpsiMoiuHEWHOe nBWxkeHue. HepaBHoMepHOE
npsiMOJMHENHoe JBukeHue. CpenHsss U MIHOBEHHAas CKOpPOCTb Tejla IpU HEPaBHOMEPHOM
JBUKEHUH.

VYckopenue. PaBHOyckopeHHOE mpsiMosiHEHOe ABuxkeHue. CBoOoaHoe maaenue. OMbIThI
[Nanunes.

PaBHomepHOe nBHKEHHME MO OKpyxkHOcTH. llepuon m wactora oOpamienus. JluneitHas u
YIJI0Basi CKOPOCTH. LIEeHTpOCTpeMUTENBHOE YCKOPEHHE.

IlepBbiii 3axkon HerotoHa. Bropoit 3akon Herorona. Tperuit 3akoH Herorona. IIpuHnmn
CYNEPIIO3UIUHU CHIL.

Cuita ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TpeHUS CKOJIBKEHUS, CUjla TPEHUS MOKOs,
Jpyrue BUbl TPEHUS.

Cuna TsHKeCTH M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOpEHHE CBOOOIHOTO MaJCHUSI.
JBuxenue ninanet Bokpyr Connua. IlepBas kocMuueckast ckopocTs. HeBeCOMOCTh U IEperpy3KH.

PaBHOBecue MarepuaibHON TOYKHU. AOCOTIOTHO TBEPHOE Teno. PaBHOBecHe TBEPIOTO Tema ¢
3aKpEIUIEHHON OChIO BpaleHusa. MomeHT cuibl. LIeHTp TshkecTu.

Umnynec Tena. M3meHnenue umnynbca. VMmynbc cuibl. 3aKOH COXpPaHEHMsI HMMITYIIbCA.
PeakTuBHOE IBMKEHUE.

Mexanuueckass padora M MomHOCTh. PaboTta cui TsoKecTH, ympyroctd, TpeHus. CBs3b
sHepruu U paboTel. [loTeHuuanbHas SHEprus Tena, MOJHSATOTO HaJ TOBEPXHOCTHIO 3EMIIH.
IloTenumanpHas SHEpPrusi Ckarod NpyxkuHbl. KuHetndeckas sHeprus. Teopema 0 KMHETHYECKOHN
SHEPIruu. 3aKOH COXPAHEHUS MEXaHUYECKOW SHEPIUH.

Hemoncmpayuu.

1. HaGnrogeHune MeXaHHUECKOTO JABMKEHHUS TeJla OTHOCUTENFHO PA3HbIX TENl OTCUETA.

2. CpaBHeHHE NyT€ll M TpPaeKTOpUM JBUKEHHUS OJHOTO M TOrO K€ Tela OTHOCHUTEIBHO

pa3HbIX TEJl OTCUETA.

3. H3mepeHue CKOPOCTH U YCKOPEHUS MPSIMOIMHEHHOTO ABHKEHUS.

4. HccnenoBanue NPU3HAKOB PABHOYCKOPEHHOTO JBUKECHHUS.

5. HalGmronenue nBuKeHMs TeNa M0 OKPYKHOCTH.

6. HaOmoneHne MexaHMUYECKMX SIBICHUH, MPOMCXOMAIIMX B cUCTeMe OTcuéra «Tenexka

pu €€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCUTENIbHO KaOuHeTa (PU3UKHU.
7. 3aBUCUMOCTb YCKOPEHUS TeJla OT MAcCChl TENA U ACUCTBYIOLIEH Ha HETO CHIIBIL.
8. Habmronenne paBeHCTBa CHII TIPU B3aMMOICHCTBUH TEJL.
9. H3meHeHue Beca Tella IPU YCKOPEHHOM JIBUKEHUH.
10. Ilepenaua umnysbca Npu B3aUMOAEHCTBUM TE.
11. [IpeobpazoBaHusi SHEPTUU NPU B3aUMOACHCTBUH TeEIL.
12. CoxpaHeHue UMITyJbca Py HEYIIPYroM B3aUMOJEHCTBUH.
13. CoxpaHeHne UMITyJIbca MPH a0COTIOTHO YIPYTOM B3aUMOJIEHCTBUH.
14. HaGmroeHue peakTHBHOTO JIBHYKEHUS.
15. CoxpaHeHrne MEXaHHMUYECKOW YHEPTUU MPU CBOOOIHOM MAJCHUH.
16. CoxpaneHre MEXaHMYECKOW SHEPTUH NPU JBUKEHUH Tena MOJ AEUCTBUEM IIPYKUHBI.
Jlabopamopuvie pabomul u onvimel.
1. KonctpyunpoBaHue TpakTa JUIsi pasroHa W JallbHEHIIEr0 pPaBHOMEPHOTO JIBHXKEHUS
IApUKA WIH TEIEKKH.

2. OmpeneneHue cpeiHeld CKOPOCTH CKOJIbKEHUS Opycka WIM JABMXKEHHS IIapuKa I10
HAKJIOHHOM INIOCKOCTH.

3. OmpeneneHue YyCKOpeHHUs Tella IMpPU PABHOYCKOPEHHOM JIB)KEHHUH 110 HAKJIOHHOMN
IJIOCKOCTH.

4. HWccnenoBaHue 3aBUCUMOCTU MYTH OT BPEMEHHU IMPH PaBHOYCKOPEHHOM JBHKEHUH 0€3
Ha4yaJbHOU CKOPOCTH.

5. TIpoBepka THMOTE3BI: €CIM MPH PAaBHOYCKOPECHHOM ABMKEHUW 0€3 Ha4aJIbHOW CKOPOCTH
IIyTU OTHOCSITCS KaK psJl HEUETHBIX YHCEN, TO COOTBETCTBYIOINE IPOMEKYTKH BPEMEHU
OJIMHAKOBBI.
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10.

11.

HccnenoBanne 3aBUCUMOCTH CHIIBI TPEHHSI CKOJIBKCHUS OT CHJIBI HOPMAJIbHOTO
JaBJICHUSL.

Onpenenenne ko3P uimeHTa TPESHUS CKOIbKCHHUS.

Onpenenenne KECTKOCTU IPY>KUHBI.

Onpenenenre pabOThIl CHUJIBI  TPEHUS TPUH PAaBHOMEPHOM JIBIDKCHHHM Tella IO
I‘OpI/I3OHTaJ'IBHOﬁ TTOBCPXHOCTH.

Onpenenenre pabOTHl CWIJIBI YIPYrOCTH MpPH TOABEME Tpy3a C HCIOJIb30BAaHHEM
HEIIOABUKXHOT'O YU ITOABUXKXHOT'O 6JIOKOB.

M3yueHre 3akoHa COXPAHEHUS SJHEPTUH.

Pa3nesn 9. Mexannveckue Koj1e0aHUsI M BOJIHBI.

KonebarenbHoe nBuxeHue. OCHOBHbBIE XapaKTEpPUCTHKH KoJeOaHW: Iepuoj, 4acToTa,
aMIMTyna. MareMarTMd4ecKuidl W NPYKUHHBIA ~ MasTHUKWA. [IpeBpameHue sHepruv IpH
K0J1e0aTeIbHOM JIBUKEHUU.

3aryxatomue kojeOaHus. BeiHykIeHHble KosieOaHus. Pe3onanc. MexaHW4ecKkue BOJIHBI.
CBolicTBa MEXaHNYECKUX BOJIH. [IpoiosIbHBIE U TONIEpEYHBIEC BOJHBL. JIJIMHA BOIHBI U CKOPOCTH €€
pacrpocTpaHeHus. MeXxaHU4YeCKHUEe BOJIHBI B TBEPIIOM TEIIE, CEHCMUUYECKHUE BOJIHBI.

3ByK. I'poMKOCTB 3ByKa M BbicOTa TOHA. OTpaskeHue 3Byka. IH(pa3Byk U yIbTpa3ByK.

Hemoncmpayuu.

1. HaGnrogenue konebaHuii TN MO ASHCTBHEM CUJIBI TSKECTU U CHIIBI YIPYTOCTH.

2. HaOmronenue konebaHuii rpy3a Ha HUTU U Ha MIPY>KUHE.

3. HaGnronenue BEIHYXACHHBIX KOJIEOAHUN U pe30HaHCA.

4. PacnpocTpaHeHue Npoa0JIbHBIX U NONEPEUHbIX BOJIH (Ha MOJEIN).

5. HalnropeHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YacCTOTHI.

6. AKyCcTUYECKUH pPE30HaHC.

Jlabopamopnsie pabomot u onvimel.

1. OmnpeneneHue 4acTOTHI U NEPUOJA KOJIEOAaHUM MaTeMaTHUYECKOI0 MasiTHUKA.

2. OmpeneneHue 4acTOTHI U MEPHOJIA KOJIeOaHUH MPYKUHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCHMOCTH Iepuojia KoieOaHUIl MOJBEHIEHHOIO K HUTU Tpy3a OT
JUTMHBI HUTH.

4. HWccnenoBaHue 3aBUCHMOCTH IepHoa KojeOaHUN MPYKUHHOTO MAasiTHUKA OT MacChl
rpysa.

5. TIpoBepka HE3aBUCUMOCTHU TIEPHOJIa KOJIEOAHUN TPy3a, MOJBEUICHHOTO K HUTH, OT MacChl
rpysa.

6. OmbIThl, 1EMOHCTPUPYIOLINE 3aBUCUMOCTh NEepHoja KojeOaHUN MpYKUHHOTO MasTHUKA
OT Macchl Ipy3a U )KECTKOCTH MPYKUHBL.

7. W3mepeHue yCKOpeHHUsI CBOOOHOTO TaCHUSI.

Pa3nesn 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHBIC BOJTHBI.

DNIeKTPOMarHuTHOE MoJie. DJIEKTPOMArHUTHbIE BOJTHBI. CBOMCTBA AJIEKTPOMArHUTHBIX BOJIH.
[IIkana 371eKTPOMAarHUTHBIX BOJIH. VICII0/Ib30BaHNE AIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.

DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoIHOBBIE CBOICTBA CBETA.

Hemoncmpayuu.

l.
2.

CBOIICTBA 3JIEKTPOMAarHUTHBIX BOJIH.
BoaHoBEIE ¢cBOIICTBaA CBETA.

Jlabopamopnwvie padbomot u onvimol.

1.

HByLIeHI/IC CBOICTB SJICKTPOMATrHUTHBIX BOJIH C ITIOMOIIBIO MOOHUJIBLHOTO TCJ'IC(I)OH&.

Paszngea 11. CBeToBbIE SIBJICHUS.

JlyueBas mopgenb cBera. Mcrounukum cBera. IIpsiMonuHENHOE pacnpoOCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxenue ceera. [1nockoe 3epkano. 3aKkOH OTpaKEHUsS CBETA.

[Tpenomnenue cBera. 3akoH mpernoMieHUs cBera. [lolHOe BHyTpeHHEE OTpakKEHHE CBETA.
Hcnoap30BaHne MOIHOTO BHYTPCHHET'O OTPAXKCHUA B OIITUYCCKHUX CBETOBOAAX.

JIunza. Xon mydeit B mH3e. OnTUyeckas cuctema ¢oroarmnapara, MUKpPOCKOIa U TeJIECKOIa.
I'ma3 kak ontuyeckas cucteMa. bIM30pyKkoCTh U 1adbHO30PKOCTb.

Paznoxenne Genoro csera B crekTp. OnbiTel HptoToHa. CliojkeHUE CIIEKTpPabHBIX IIBETOB.
Hucnepcus ceera.

Zlemoncmpannm.
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[IpsamonuHEHOE pacIpOCTpaHEHUE CBETA.

OTtpaxxeHue cBera.

[Toryuenue n300pakeHUil B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
IIpenomuenue ceera.

ONTUYECKUN CBETOBOJI.

Xon styueit B coOnparomei Junse.

XoJ1 1ydeil B pacCcerBarolei JIMH3E.

[Tony4yenue n300pakeHUi C MOMOIIBIO JIMH3.

[Tpunuun neiictBust GoroanmnapaTa, MUKPOCKOIIA U TEJIECKOMA.

10 Mopens rnasa.

11. Pazioxenue 6e10oro cBeTa B CIIEKT].

12. [Momyuenne 6€70T0 CBETA MPU CIIOKEHUH CBETAa Pa3HBIX IIBETOB.
Jlabopamopuwvie padbomovt u onvimeol.

1. HccnenoBaHue 3aBUCHMOCTH yIJla OTPa)KEHUSI CBETOBOIO JIy4a OT YIJIa NaJeHHUS.
2. H3yueHue XapakTEepUCTUK U300paKEHUS MPEIMETa B IJIOCKOM 3epKaje.

3. HccnenoBanue 3aBUCHMOCTH YIJIa IIPEJIOMIIEHUS CBETOBOrO Jiyya OT yIjla IaJeHUs Ha
TPaHULIE «BO3IYX—CTEKIIO».

[Toryuenue n300pakeHUIA ¢ TIOMOIIBIO COOMPAIOIIEH JIMH3HI.

Omnpenenenne HOKYCHOTO PacCTOSTHUS M ONITUYECKON CHIIBI COOMPAIOIIEH TNH3HI.
OnbITHI O Pa3JI0KEHUIO OEJI0r0o CBETa B CIIEKTP.

OneITEl 1O BOCHPHUATHIO IBETa MNPEIMETOB MpH UX HAOIIOJEHHH 4Yepe3 IIBETOBBIC
(UIBTPBIL.

Pa3zgen 12. KBaHTOBLIC SIBJICHUS.

OmnsiTel Pezepdopna m mnanerapras mojens atoma. Mogaens atoma bopa. Mcnyckanue u
norjouieHre ceera atoMoM. KBauThl. JIuHeHyaTbie CIeKTpHI.

PagunoaktuBHOCTE. Anbda-, Oera- u ramma-usnydcHus. CTpoeHHE aTOMHOTO sjIpa.
Hyxnonnas wmogens aromHoro snapa. M3otombl. PagmoaktuBnble mnpeBpamieHus. [lepuon
MOJIypacnaia aTOMHBIX sIJIEp.

SnepHple peakuuu. 3aKOHbI COXPAaHEHUS 3apsIOBOIO U MAacCOBOTO YMCEN. DHEPrusl CBA3U
aTOMHBIX snep. CBsi3p Macchl M dHepruu. Peakiuu cuHTe3a U JeneHus saep. Mctounuku sHepruu
Connua u 3B€371.

Snepnas sHepreTuka. JIeMCcTBUA pagMOAKTUBHBIX U3IyYE€HUHN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

CrieKTpbl U3JIy4€HUs U TOTJIOMICHHUS.

CrneKTphl pa3IMYHbIX I'a30B.

CrnexTp BoaOpo/Ia.

HaGnronenue TpekoB B kamepe Buibcona.

Pabora cuéTunka HOHU3UPYIOMIMUX U3TYyUCHU.

Perucrpanus u3inydeHus IpUPOIHBIX MUHEPAJIOB U MIPOJYKTOB.

JIaﬁopamopubw pabomwt u onvimol.

1. HabmroneHue CIIONIHBIX U JIMHEHYATBIX CHEKTPOB U3ITyUSHHS.

2. UccnenoBaHue TPEKOB: HM3MEPEHHME OHHEPrHMM YacTULBI MO TOPMO3HOMY MyTH (IO

¢dororpadusim).

3. H3mepeHue paanoakTUBHOTO (hOHA.

IToBTOpHTEIBLHO-0000 AN MOIYTb.

[ToBTOpHUTENBEHO--0000MAIOMINI MOTYJIb MPETHA3HAUCH JIJISi CHCTEMAaTH3aIuil U 0000IIeHUs
IPEMETHOTO COAEP)KaHUS U OIbITa JEATEIIbHOCTH, MPUOOPETEHHOTO MPU M3YYEHUHU BCETO Kypca
bu3nKM, a TaKXkKe A MOATOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMeHy MO (pusuke it
00yyaromuxcsi, BBIOPaBIINX 3TOT YUeOHBIH Mpeamer.

[Tpy u3yyeHUN AAHHOTO MOAYJIS PEANTHU3YIOTCS M CUCTEMAaTU3UPYIOTCS BHUJBI AESITEIBbHOCTH,
Ha OCHOBE KOTOPBIX 00ECIIeUMBAETCS JOCTHKEHUE MPEAMETHBIX M METaNPEeIMETHBIX TUIaHUPYEMbIX
pe3ynbTaToB 00ydeHus, (GOPMHUPYETCS €CTECTBEHHOHAY4YHasi TPaMOTHOCTb: OCBOEHHE HAYyYHBIX
METO/OB HCCJEIOBAHUS SIBJICHUN TPUPOABI W TEXHHKH, OBJIQJCHUE YMEHUSMHU OOBICHATH
buznyeckue SBICHUS, IPUMEHSS OTydYeHHbIE 3HAHUS, PEeIlIaTh 3a]a4ul, B TOM YHCIIe KaYeCTBEHHbIE
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[TpuHIMIIHATBHO NEATENbHOCTHBIA XapaKTep JaHHOTO pa3jenia peajlu3yercs 3a CuéT Toro,
9TO 00yYaIOIUECs BBITOIHSIOT 3a/IaHUs, B KOTOPBIX MM MPEIaraercs:
Ha OCHOBE IMOJIYY€HHBIX 3HaHUHN pacro3HaBaTh U HAyYHO OOBSACHATH (U3NUYECKHUE SBICHUS B
OKPY>KaloIllel MPUpPoJie U MOBCEIHEBHOMN KU3HU;
UCIIOJIb30BaTh HAy4YHbIE METOJbl HCCIIEOBaHMS (PU3UUECKUX SIBICHHUI, B TOM 4YHUCIIE AJIs
MIPOBEPKU THIOTE3 U MOJYyYEHHUS TEOPETUUECKUX BBIBOJIOB;
OOBSACHATH HAay4YHbIE OCHOBBI HauOoJiee BaKHBIX JOCTH)KCHUH COBPEMEHHBIX TEXHOJOTHH,
HaIrpuMep, MPaKTUYECKOr0 MCIOJIb30BAHUS PA3IMUHBIX MCTOYHHMKOB SHEPIHMH HAa OCHOBE 3aKOHA
MpEeBpalIeHHs] U COXPAaHEHHsI BCEX U3BECTHBIX BUIIOB SHEPTHUU.

IHJIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA INTPOI'PAMMBI 11O ®U3BUKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

W3ydeHue pu3MKH HA YPOBHE OCHOBHOI'O 00IIEro 00pa30oBaHMs HANPABIECHO HAa JOCTHUKECHHE
JMYHOCTHBIX, METAIPEAMETHBIX U IIPEAMETHBIX 00pa30BaTEIbHbIX PE3YyIbTATOB.

B pesynbrare wusydyeHus QU3MKMU Ha YpOBHE OCHOBHOTO OOmIEro oOpa3oBaHUs Y
oOyuarormerocst OynyT c()OpMUPOBAHBI CIEYIOIINE JINYHOCTHBIE PE3YJIbTAThl B YACTH:
1) maTpMoOTN4€eCKOro BOCTIUTAHUS
- IPOSIBJIEHNE MHTEPEca K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUICKOM (pU3NUECKON HAYKH;
- IGHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSIM POCCUNCKUX YUEHBIX--(DU3UKOB;
2) rpaIaHCKOI0 ¥ TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:
- TOTOBHOCTb K AaKTHUBHOMY Y4YaCTHIO B OOCYXIEHHH OOIECTBEHHO 3HAUMMBIX U 3TUYECKUX
po0JIeM, CBA3aHHBIX C IPAKTHYCCKUM ITPUMEHCHHEM JOCTHKCHUH (PU3UKH;
- OCO3HAHHE BaXXHOCTU MOPAJIbHO--3TUYECKUX IPUHLIUIIOB B IEATEIbHOCTH YUYEHOT0;
3) 3cTeTH4eCKOro BOCHMTAHMSA:
- BOCTpHUATHE OSCTETUYECKHX KadecTB (DU3MUECKON Hayku: €€ TapMOHUYHOTO MOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;
4) HEeHHOCTH HAYYHOI'0 TO3HAHHUA:
- 0CO3HaHUE LEHHOCTU (PU3MUECKON HAyKH KaK MOIIHOIO MHCTPYMEHTa MO3HaHMsI MHpa, OCHOBBI
PAa3BUTHUSA TEXHOJIOTUN, BAXKHENILIEH COCTABIISIOLIEN KYIbTYPHI;
- pa3BUTHE HAyYHOU JHOO03HATEIBLHOCTH, HHTEPECA K UCCIIEI0BATENbCKON JESATEIbHOCTH;
5) popmMupoBaHus KYyJbTYpPbI 310POBbS M IMOLMOHAJIBHOTO 0J1arONMOJIyYHA:
- OCO3HaHHUE IIEHHOCTH Oe30IacHOro oOpas3a JKM3HH B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE,
BXHOCTU MpaBWJI 0€30MacHOrO TMOBEACHHS Ha TPAHCIOpPTE, Ha JOPOTax, C JJICKTPUUECKUM U
TEIJIOBBIM 00OPY/IOBAaHUEM B JIOMAIIHUX YCIOBUSX;
- c¢(hOpMUPOBAHHOCTh HaBbIKa pe(JIeKCUU, MPHU3HAHUE CBOETO IMpaBa Ha OUIMOKY M TaKOTO e
IpaBa y Apyroro 4eiaoBeKa;
6) TPY10BOr0 BOCIIUTAHUA:
- aKTUBHOE YYacTHe B pEUIEHHM MNPaKTUYECKUX 3adad (B paMKax CeMbH, 00pa3oBaTelIbHOMN
OpraHM3allfy, ropoja, Kpas) TEXHOJIOTHMYECKON U COIMANbHOW HAMpaBICHHOCTH, TPEOYIOUINX B
TOM 4ucie U (U3NUECKUX 3HAHUI;
- UHTEpEeC K MPAKTUYECKOMY H3yUeHHIo Mpodeccuit, CBA3aHHBIX ¢ (PU3UKO;
7) IKOJIOrM4Y€eCKOr0 BOCIIMTAHMS:
- OpHUEHTallUsl Ha MPUMEHEeHHe (PU3MYECKUX 3HAHUM NI pelIeHHs 3a/1ad B 00JIACTH OKpYKarolei
Cpelbl, MIAHUPOBAHUS TOCTYNKOB M OLEHKH HX BO3MOXKHBIX MOCIEACTBUM JUIsI OKpY’Karouei
Cpenpl;
- OCO3HaHHeE II00ATLHOTO XapaKTepa IKOJIOTHYECKUX MPOOIeM U MyTel UX pelieHus;
8) ajanTannu K N3MEHSIOIIUMCS YCJIOBHAM COLMAIBHON 1 MPUPOAHOH Cpe/bl:
- TOTPEOHOCTh BO B3aUMOJECHCTBUHM MpPH BBIMOJIHEHUHU HCCIEAOBAHUNH U MPOEKTOB (HHU3HUECKOI
HaIPaBJIEHHOCTH, OTKPBITOCTb ONBITY U 3HAHUSIM JIPYTHUX;
- TIOBBIILIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JIeATEIbHOCTh;
- MOTpeOHOCTh B ()OPMUPOBAHUHU HOBBIX 3HAHUH, B TOM 4ucie (HOPMYIUPOBATH UACH, TIOHATHUSA,
TUIOTE3bI O (PU3UUECKUX 00BEKTaX U SIBICHUSX;
- OCO3HaHME JePHUIUTOB COOCTBEHHBIX 3HAHUHM U KOMIIETEHTHOCTEH B 00JaCTH (PU3UKH;
- IJITAHUPOBAHUE CBOETO Pa3BUTHUS B MPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHUII;

[okymeHT co3aaH B anekTpoHHon chopme. Ne 590 ot 07.06.2024. UcnonHuTens: MNabaynnaxatos U.A. 0 AIEKTPOHHbINA
CtpaHunua 11 u3 52. CTpanuua cosaara: 07.06.2024 14:44 =¥ TATAPCTAH



- CTPEMJICHHE aHAJIM3UPOBAThH M BBISBIATH B3aUMOCBSI3H MPUPOIBI, 0OIECTBA M SKOHOMHUKH, B TOM
YHCIIe ¢ UCTOJIb30BaHNEeM (PM3NYECKUX 3HAHUM;

- OIICHKA CBOWX JCHCTBUU ¢ YYETOM BIIMSHUS Ha OKPYXKAIOIIYIO CPEMY, BO3MOXKHBIX TJIOOATBHBIX
MOCJICJICTBHH.

METANPEAMETHBLIE PE3YJIbTATDBI
B pesynbrare ocBoeHMs IporpaMMbl 10 (pU3UKe Ha YpOBHE OCHOBHOI'O 0011ero 00pazoBaHus
y oOyuatomerocss OynyT cGOpMHpPOBAaHBI MeTanpeaMeTHbIe pPe3yJbTaThl, BKJIIOYAIOLINEC
MO3HABATE/IbHbIE YHUBEpCajbHble YydeOHbIe JCMCTBHS, KOMMYHHUKATHUBHBIE YHHUBEpCAJIbHbBIE
yueOHbIe JIeHCTBUS, PETYJIATUBHBIC YHUBEPCAIbHBIEC yueOHbIE AEHCTBUS.

ITo3HaBaTebHBIC YHMBePCcAJIbHbIE YUeOHbIe 1elCTBUS
Ba3oBrble JJornueckue aeiicTBuA:
® BBIIBIISATH M XapaKTEPU30BaTh CYIIECTBEHHBIC PU3HAKA OOHEKTOB (SIBICHHIA);
® YCTaHABIIMBATh CYIIECTBEHHBIN NMPU3HAK KiIacCU(UKAINKN, OCHOBAHHA I 0000IIeHUs U
CpaBHEHMS;
® BBIABIATH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B paccMaTpuUBaeMbIX (DaKkTax, JAHHBIX U
HAOJII0JICHUSX, OTHOCAIIMXCS K (PU3UUECKUM SIBJICHUSIM;
® BBUIBJIATh INPUUYMHHO--CJIEJCTBEHHbIE CBSI3U IMPH HU3y4YeHUM (GU3NYECKUX SBICHUH U
IPOILIECCOB, JeNaThb BBIBOJAbI C HCIOJb30BAHUEM JIEAYKTUBHBIX M HHIYKTUBHBIX
YMO3aKJIIOUE€HUH, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBSI35AX (PU3NUECKUX BEITUYNH;
® CaMOCTOSITEIbHO BBIOMPATh CIOCOO pemieHus: yueOHoil (usmueckoit 3amauu (CpaBHEHHE
HECKOJIbKMX BapUaHTOB pEUIeHHs, BBIOOp Haubosiee MOAXOIAIIEIO0 C  y4ETOM
CaMOCTOSITENIHO BBIJICIIEHHBIX KPUTEPUEB).
Ba3oBble ucciiegoBarebcKue 1eiCTBUA:
®  CIIOJIB30BATh BOIIPOCHI KaK MCCIIEA0BATEIbCKUN HHCTPYMEHT [TO3HAHUS;
® [POBOJUTH IO CAMOCTOSITEIBHO COCTAaBICHHOMY IUIaHY OIBIT, HECJIOKHBIN (pusnueckuit
HKCIIEPUMEHT, HEOObILIOE UCCIIEeI0OBaHNE (PU3NYECKOTO SIBIICHUS;
e OIICHUBaTh Ha NPUMEHUMOCTh U JOCTOBEPHOCTb HMH(pOpPMAIMIO, MOJYYEHHYI0 B XOJe
MCCJIETOBAHMSI UJTU SKCIIEPUMEHTA;
®  CaMOCTOATENIbHO (POPMYIHPOBATh OOOOIIEHHUS U BBIBOJIBI IO pe3yJbTaTaM MPOBEIEHHOTO
HaOJII0/IeHUs, OMbITA, UCCIIE0BAHMS;
® [IPOTHO3UPOBATH BO3MOKHOE JalibHENIee pa3BUTHE (PU3MUECKHUX IPOILIECCOB, a TAKKE
BBIIBUTaTh MPEINOI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.
Pabora ¢ nnopmanmeii:
® T[PUMEHATh pA3JIUYHbIE METOJbl, MHCTPYMEHTBHl M 3alpoChl INpU IOUCKE U OTOOpE
MH(pOpMaLlMU WIN JaHHBIX C YYETOM IPEAIOKEHHON yueOHO! (hru3nueckoi 3a1auu;
® aHAJW3MPOBATh, CHCTEMATHU3MPOBATH W HHTEPHPETHUPOBATH HMH(OPMAIMIO PA3TUYHBIX
BUJIOB U (pOPM IPECTABICHHUS;
® CaMOCTOSITEIbHO BBIOMpaTh ONTUMAIbHYIO (GOpMYy TMpeAcTaBieHUus HHPOpMaUU HU
WUTIOCTPUPOBATh pelIaeMble 3a/adydl HECJIOXKHBIMM CXEMaMH, JAuarpaMMaMy, HHOU
rpaduKoil 1 UX KOMOMHALIUAMHU.
KoMMyHHKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:
e B Xoje o0cyxaeHus: yueOHOro MaTepuana, pe3yabTaToB JabopaTOPHBIX PabOT U MPOEKTOB
3aJaBaTh BOMPOCHI MO CYIIECTBY 00CYXK/IaeMO TeMbl M BBICKa3bIBaTh UJEH, HALIEJICHHBIE
Ha pelleHue 3a/1a4M U MojepKaHue 0JaroxenaTeIbHOCTH OOIIEHNUS;
® CONOCTaBIATh CBOM CYXKIEHUS C CYXKACHHUAMH JPYTMX YYacCTHMKOB JHajora,
0OHapyXH1BaTh pa3IMn4yKe U CXOJCTBO MO3UIHII;
® BBHIPAXaTh CBOIO TOUYKY 3pEHHSI B YCTHBIX M MUCHbMEHHBIX TEKCTaX;
e nyOJMYHO  TPEACTABIATH  PE3YNbTaThl  BBINOJHEHHOTO  (DU3MYECKOTO  OMbITa
(3KCTIepUMEHTA, UCCIIEIOBAHNUS, TPOCKTA);
e [IOHMMAaThb M HCIOJb30BATH IIPEUMYIIECTBA KOMAHIHOW M MHIMBUAYAIbHOW PabOTHI MpH
PEIICHIH KOHKPETHON (PU3HUECKOM MPOOIEMBI;
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® [pUHUMATh IICJIM COBMECTHOH JICATEIHHOCTH, OPTraHHW30BBIBATH JCHCTBHS 1O €€
JOCTHKEHUIO: PACHPENeNsATh POJid, OOCYXIaTh MPOLECCHl M PEe3ysbTaThl COBMECTHOM
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

® BBINOJIHATH CBOKO YacTh pabOThI, JOCTUTas KAa4eCTBEHHOTO pe3yibTaTa IO CBOEMY
HaHpaBJIeHI/IIO u KOOpI[I/IHI/Ip}ISI CBOH Z[ef/'ICTBI/ISI C prI‘I/IMI/I YJICHAMH KOMaH/bI,

® OIICHUBATh KaYECTBO CBOETO BKJIaJa B OOIIMI MPOJYKT MO KPUTECPHUSIM, CAMOCTOSITEILHO
c(hOPMYJIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBU.

PeryasiTuBHbIe YHHBEpPCcAJbHbIE YUeOHbIE 1eliCTBHS
Camoopranusanus:
® BBIBIATH IPOOJIEMBbI B KU3HEHHBIX M YUYEOHBIX CUTYalUsX, TPEOYIOMIMX AJIsl pelIeHUs
buznyecKux 3HaAHMUIA;
® OpHUEHTHUPOBATHCA B PA3IUYHBIX MOAXO0JAaX MPHUHATUS PEIICHUH (MHIUBUAYAIbHOE,
MPUHSATHE PEIICHUS B TPYIINE, IPUHATHE PELICHUMN TPYIION);
® CaMOCTOSITEIbHO COCTaBJSATh AQNTOPUTM pelieHus (GU3WYECKOW 3alaud WM IJIaHa
UCCIICIOBaHMSI C Y4ETOM MMEIOIIUXCS PECYpcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIPejiaraéMble BAPUAHTHI PEIICHUI;
e Jienath BHIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.
CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:
e J1aBaTh aJICKBATHYIO OILIEHKY CUTYaIlMU U MIpeajiaraTh MiaH e€ N3MEHEHNUS,
® OOBSICHATH MPHUYMHBI JOCTUXKEHHS (HEAOCTUKEHUS) PE3yJIbTaTOB AESITEIbHOCTH, JaBaTh
OILICHKY TPHOOPETEHHOMY OIIBITY;
® BHOCHUTh KOPPEKTHBHI B JICATEIHHOCTH (B TOM YHCJIC B XOJI BBHITIOJHEHHS (PU3UUCCKOTO
UCCJICIOBAaHMUS WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSATENIHCTB, W3MEHUBIIUXCS
CUTYyallui, YCTAHOBJIEHHBIX OLINOOK, BO3HUKILIUX TPYAHOCTEN;
® OIICHMBATh COOTBETCTBUE PE3yJIbTATA LIETU U YCIOBHUSM;
® CTaBUTH ce0s HA MECTO JPYroro 4dejoBeKa B XOJ€ CIopa WM JUCKYCCHU Ha HAYYHYIO
TeMy, TOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY JAPYTOro;
e TMpu3HaBaTh CBOE IMpaBO Ha OIIMOKY MpU pemeHud (PU3NUeckux 3agady HWId B
YTBEPKJICHUSIX Ha HAyYHbIE TEMBI M TAKOE K€ MPaBO JAPYroro.

MNPEAMETHBIE PE3YJIBTATHBI
K koHny oOydenus B 7 kJiacce NpeAMETHBIE pe3ylbTaThl Ha 0A30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

® CNOJNB30BaTh TOHATHA: (U3NYECKUE U XUMHUYECKHE SBJICHHs, HaOII0JeHue,
HKCIEPUMEHT, MOJEJb, TMIIOTE3a, €IAWHUIIBI (U3MUECKUX BEIWYMH, aToOM, MOJIEKyJa,
arperatHble COCTOSIHMSI BellecTBa (TBEpHAOE, KHUIKOE, Ta3000pa3HOE), MEXaHWYECKOe
JBIDKEHHE  (paBHOMEpHOE,  HEpPaBHOMEPHOE, NpSMOJIMHEHHOE),  TpaeKTopus,
paBHOACHCTByIOIass cuia, paedopmarus (ympyras, IUIacTHYECKas), HEBECOMOCTD,
cooOIaronmecs cocy bl

e paznuuarh sBNeHUsA (Auddys3us, TEIIOBOE IBMIKEHHWE YACTHUIl BEIIECTBA, PAaBHOMEPHOE
JBUKEHHE, HEpaBHOMEpPHOE JABW)KCHHE, WHEpIMs, B3aUMOJAEHCTBHE Tell, paBHOBECHE
TBEPIBIX TeJ C 3aKPEIIEHHON OChIO BpallleHUs, Mepejada JaBlieHUs] TBEPABIMHU TeJIaMH,
KUAKOCTAMU U Tra3aMu, aTMoc(epHoe JaBlieHUE, I[UJIaBaHUE TeJ, MpeBpalleHus
MEXaHUYECKOM SHEpruM) MO OMMCAHUIO UX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

® pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (U3NYECKUX SIBICHUI B OKpYXarolleM MHpE, B
TOM 4Huclie (U3NYecKHe SBICHHUS B MPUPOJE: NPUMEPHI JBHKEHHUS C pa3IMYHBIMU
CKOPOCTSIMU B )KMBOW U HEXKUBOW MPUPO/JIE, AEUCTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE,
BIIMSIHUE aTMOC(HEPHOro JaBJeHUs Ha KUBOW OPraHu3M, IUIABaHUE PbHIO, pblYaru B TeJe
YyelioBeKa, IMpH 3TOM I[EPEeBOJUTH MPAKTHUECKYIO 3aJadyy B Yy4eOHYIO, BBIICIATH
CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) PUINUCCKUX SIBIICHUM;

® ONUCHIBaTh M3y4YCHHBIE CBOMCTBA TeNl U (PU3UUECKHE SIBICHUS, HUCIONB3YsS (PU3NYECKUE

BCIIMUMHBI (MacCa, OOBCM, IINIOTHOCTH BEIOCCTBA, BPEMsA, ITYyTh, CKOPOC j
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CKOPOCTbh, CHJIa YIIPYTrOCTH, CUJa TSKECTH, BEC Tella, CHJIa TPEHHUS, JaBjieHHe (TBEPAOTO
Tena, )KUJIKOCTH, ra3a), BRITATKUBAIOIIAs CHJIa, MEXaHU4ecKas paboTa, MOIIHOCTb, TUIEYO
CHUJIBI, MOMEHT CHJIbI, KO3()(PHUIIMEHT MOJIe3HOTO JACUCTBUS MEXaHM3MOB, KHHETHUYECKAs U
MOTEHIIMATbHAS JHEPrusi), NMPU ONMUCAHWH MPABWIBHO TPAKTOBaTh (PU3UYECKHI CMBICI
UCIOJIb3YEMBIX BEJIMYMH, UX 0003HAUYEHUS U €IUHUIBI (PU3NYECKUX BEINYHH, HAXOJIUTh
(GopMyIbl, CBSA3BIBAIOIIME JNAHHYIO (U3NYECKYIO0 BEIMYMHY C JPYTMMH BEJIMYMHAMM,
CTPOUTH TpaUKU U3YUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUUMH;

® XapaKTepu30BaTh CBOMCTBA Tell, (PM3NYECKHUE SBICHHUS M MPOLECCHI, UCIOIB3Ys MpaBHiIa
CIIOKeHHUs cui (BIOJIb OJHOW TpsiMOi), 3akoH I'yka, 3akon Ilackains, 3akoH Apxumesa,
NPaBUJIO PaBHOBECHs phiyara (6J0Ka), «30JI0TOe MPABUIIO» MEXAHHUKH, 3aKOH COXPaHEHUS
MEXaHUYECKOM JHEpPruu, NpU OSTOM JaBaTh CIIOBECHYIO (DOPMYTUPOBKY 3aKoHa U
3alKUCBIBATh €I0 MATEMAaTUYECKOE BBIPAKEHHUE;

e OOBSACHATH (PU3MUECKUE SBJICHUS, IPOLECCHI M CBOMCTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE
CUTYyalMil TPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BbISABIATh IPUUYNHHO--CIIEACTBEHHBIE
CBSI3U, CTPOUTH OOBsICHEHHE M3 1—2 JOTMYECKHX MIAroB C OMOPOM Ha 1-2 M3y4eHHBIX
CBOICTBa (pU3NYECKUX SBIECHUHN, PUINIECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH,

e pemarb pacuy€THBIC 3a7a4u B 1—2 JEHCTBHA, HCIONB3Ysl 3aKOHBI M (HOPMYIIHI,
CBSI3bIBAIOIME (PU3MUECKUE BEITMUMHBL: HA OCHOBE aHAJM3a YCIIOBHS 3a/la4M 3aIMCBHIBATh
KpaTKOE YCIIOBUE, MOJCTABIATh (U3MUECKUE BEIMYMHBI B (QOpPMYJIbl U TPOBOAUTH
pacuérbl, HAXOAUTh CIPABOYHBIE JaHHbIE, HEOOXOIMMBIE /JIsl PEIICHU 3a/]a4, OLlEHUBATh
PEATMCTUYHOCTH MOJTYYCHHON (PU3UYECKON BETUUHUHBI;

® pacro3HaBaTh MPOOIEMBI, KOTOPHIE MOXXHO PEUIMTH IPU TOMOIIY (PHU3UUECKUX METOOB, B
ONMCAHWU HCCIIEJOBAHUS  BBLACIATh IPOBEPAEMOE MPEANONOKEHHE (TUIIOTE3Y),
pa3iauyaTh U HHTEPIPETUPOBATH IOTYYEHHBIH pe3ylbTaT, HAXOJUTh OIIMOKUM B XOHE
OIbITA, JIEJIAaTh BBIBOJIBI 110 €70 PE3yJIbTaTaM;

® [POBOJUTH OMBITHI [0 HAOTIOACHHUIO (PUBUUYECKUX SIBICHUN WM (PU3NIECKUX CBOWCTB TEI:
dbopMynupoBaTh  TMpOBEpsieMble  MPEANOJNIOKEHHs,  coOUpaTh  YCTAaHOBKY U3
IPeJI0KEHHOTO0 000PYA0BaHNS, 3alIUChIBATh X0/1 ONbITa U (POPMYIMPOBATH BHIBOBL;

® BBIMOJIHATH MPSMBIE U3MEPEHUS PACCTOSHUSA, BPEMEHHU, MacChl Teia, o0bEMa, CHUIBI U
TEMIEPATypbl C HKCIONb30BAaHUEM AaHAJOTOBBIX M HHUQPPOBBIX MPHOOPOB, 3aMUCHIBATH
MOoKa3aHusi IPUOOPOB C YUETOM 3aJaHHOM a0COIFOTHOM MOTPEITHOCTH U3MEPEHUN;

® TMPOBOJUTH HCCIEIOBAHUE 3aBHCHUMOCTH OJHON ()M3MUYECKON BEIMYMHBI OT JAPYrou C
UCIIOJIb30BaHUEM MPSMBIX HU3MEPEHHH (3aBUCHMOCTU TYTH PAaBHOMEPHO JIBHXKYIIETOCS
Tela OT BPEMEHHU JBWKEHUS Tella, CHIIbI TPEHHUS CKOJBbXEHMsI OT Beca Teja, KauecTBa
00paboOTKM TOBEpPXHOCTEH Tel ¢ HE3aBUCUMOCTH CHJIBl TPEHHS OT IJIOMAAH
COTMPUKOCHOBEHUSI TEJI, CHJIBI YIPYTrOCTH OT YJJIMHEHUS TPYXKUHBI, BBITAJIKUBAIOIICH
CHUJIBI OT 00BEMA MOTPYKEHHOM YaCTH TeJla U OT IIIOTHOCTH JKUAKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTHU Tela, OT MIYOUHBI, Ha KOTOPYIO MOTPYKEHO TENO, YCIOBUM IJIaBaHUS Tell,
YCIIOBUH paBHOBECHS] pbhlyara M OJIOKOB), y4acTBOBaTh B IUTAHMPOBAHUH Y4eOHOTO
HCCJIEIOBaHMsI, COOMPATh YCTAaHOBKY U BBIMOJIHATh U3MEPEHMUs, CIEAYS MPEaIOKEHHOMY
I1aHy, (UKCUPOBATH PE3YNbTAThl MOTYYCHHOW 3aBUCHMOCTH (U3MUYECKUX BEIMYUH B
BUJE TPEUVIOKEHHBIX Tabnuil U rpadukoB, JenaTh BBIBOABI IO pe3ylibTaTaM
UCCJIEI0BAHMS;

® TIPOBOJUTH KOCBEHHBIE W3MEpeHUs (PU3NYECKUX BeMMYMH (TJIOTHOCTH BEIIECTBA
KUAKOCTU M TBEPIOTO Tejla, CHUJla TPEHUSI CKOJIbBKEHUS, JaBJICHHE BO3AyXa,
BBITAJIKMBAIOIIAs CHJIA, IEHCTBYIOIIAs Ha MOTPYKEHHOE B KUIKOCTH TENO, KOA(OUIIUEHT
MOJIE3HOTO JIEUCTBUS MPOCTHIX MEXAHU3MOB), CIEAys MPENIOKEHHOW WHCTPYKUUU: MpU
BHITIOJTHEHUH HW3MEpPEHUN CcOoOMpaTh JKCIEPUMEHTANIbHYI0 YCTAaHOBKY M BBIYHCIATH
3HAYCHHE UCKOMOM BEIIMYNHEIL;

e coOmomaTh TpaBWIAa TEXHUKH O€30MacHOCTH Tpu  pabore ¢  1abOpaTOpHBIM
0o0opyIoBaHUEM;

® yKa3bIBaTh MPUHIIUIIBI JCHCTBHS TPUOOPOB M TEXHUIECKUX YCTPOICTB: BECHI, TEPMOMETD,
JTUHAMOMETp, COOOIIAIOIINECS COCYbI, OapOMETp, phlYar, MOJBMKHBIA U HEMOIBHKHBIH
OIOK, HAKITOHHAS IIOIOCKQCTE:
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®  XapaKTepu30BaTh INPUHIMIBI JEHCTBUSA U3YYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB
C OIOpOoi Ha WX OMHCaHUs (B TOM YHUCIIE: MOIIIMIHUKH, YCTPOWCTBO BOIOIPOBOJA,
THJIPABIMYECKUN IIpecc, MaHOMETp, BBICOTOMEp, IOPIIHEBOM HACOC, apeoMeTp),
UCTIONB3Yysl 3HAHUS O CBOMCTBaX (PU3MUYECKUX SIBICHUA W HEOOXOAMMBbIE (PHU3MUECKUE
3aKOHBI ¥ 3aKOHOMEPHOCTH;

® [PUBOAWTH TpUMEpPhl (HaXOOUTh WHPOPMALKMIO O MPHUMEPax) MNPAKTUYECKOTO
UCTIOJIBb30BaHUS (PU3MYECKMX 3HAHUH B TOBCEAHEBHOM KHM3HHM s OOecreueHHs
0e30macHOCTH IpH  OoOpallleHMH ¢ [pubopaMM U TEXHUYECKUMHU YCTPOWCTBaMH,
COXpPaHEHHS 37J0POBbS M COOJIIOJICHHUSI HOPM SKOJIOTHUECKOTO TIOBEJCHHUS B OKPYIKAroIei
cpere;

® OCYIIECTBJIATh OTOOp HCTOYHMKOB HH(popmanmu B VHTepHETE B COOTBETCTBUH C
3a/laHHbIM [TOMCKOBBIM 3aIlIpOCOM, HA OCHOBE MMEIOILMXCS 3HAHUM M IMYTEM CpaBHEHUS
Pa3IMYHBIX MCTOYHUKOB BBIIENIATH MH(OPMALMIO, KOTOpas SBJIAETCS MPOTHUBOPEUYMBON
WA MOXET OBITh HEJIOCTOBEPHOM;

® UCHOJb30BATh IPHU BBINOJHEHUU YYEOHBIX 3aJaHUN HAy4YHO--NIOMYJIAPHYIO JIUTEpATypy
(bu3nMUecKoro cojep:kaHus, CIpaBOUYHbIE MaTepUallbl, pecypchl ceTu MHTepHeT, BlajeTh
npuéMaMu  KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HHGOpPMAIMM W3 OJHOMN
3HAKOBOW CHCTEMBI B IPYTYIO;

® C03/1aBaTh COOCTBEHHBIC KpAaTKHE MUCHMEHHBICE M YCTHBIE COOOINEHHS HAa OCHOBE 2—3
UCTOYHUKOB HH(pOpMAMU (PU3MUECKOTO COACP)KaHMs, B TOM YHCIE MyOJIWYHO JenaTh
KpaTKhe COOOLIeHHs O pe3yibTaTaX HMPOEKTOB MJIM y4eOHBIX MCCIEJOBAHUH, MPU ITOM
IpaMOTHO  HWCHOJB30BaTh HW3YYCHHBIH TMOHATHHHBIA  anmapar Kypca  (U3HKH,
COIIPOBO’K/JATh BBICTYIIJICHHE IPE3CHTALUEH;

® [IpU BBINOJHEHUU Y4YEOHBIX IPOEKTOB M HCCIECJOBAHMM paclpeaeisiTh O0S3aHHOCTH B
IpyHIe B COOTBETCTBMM C NOCTABJIEHHBIMU 33JauyaMU, CJIEIUTh 3a BHIIOJHEHUEM IUIaHA
NeMcTBUM, aJeKBaTHO OLIGHUBAaTh COOCTBEHHBIM BKJIaJ B JIEATEIBHOCTb IPYIIIIBI,
BBICTPaWBaTh KOMMYHUKATHBHOE B3aWMOJICHCTBHE, YIUTHIBAst MHEHHE OKPYKAIOIIHX.

K kxonmy oOyuenuss B 8 kJjacce mnpenMeTHbIE pe3yiabTaTbl Ha 0a30BOM YPOBHE JOJDKHBI

oTpaxatb cHOPMUPOBAHHOCTh Yy O0OYUAIOIIUXCSl YMEHUI:

® UCMOJb30BATh MOHATHUS: Macca W pa3Mepbl MOJIEKYJ, TEIJIOBOE ABHM)KEHHE aTOMOB U
MOJIEKYJI, arperaTHbleé COCTOSIHUSI BEIEeCTBa, KPUCTAUIMYECKHEe U aMop(dHbIe Tea,
HACHIIIEHHBI W HEHACHIIIEHHBIN MMap, BIAXKHOCTh BO3IyXa, TEMIeEpaTypa, BHYTPEHHSISI
SHEPrus, TEMJIOBOHM JBUTaTeNlb, 3JIEMEHTAPHBIM 3JEKTPUUECKUN 3apsijl, 3JIEKTpUUYECcKOoe
10JIe, TPOBOTHUKH H JMAJIEKTPUKH, TOCTOSHHBIN AIEKTPHUECKUH TOK, MArHUTHOE TIOJIE;

® pa3inyarh SABJICHMs (TEIUIOBOE pACHIMPEHME M CXKaThe, Terlonepeaayda, TerIoBoe
paBHOBECHE, CMaulMBaHUE, KalWUIIpHbIE BJICHUS, UCTIApEHHE, KOHIEH CAllHs, IIIaBJICHHE,
KpucTaJmu3anusi  (OTBEpJEBaHUE), KWIIEHUE, Terulonepenaya (TEMIONPOBOIHOCTD,
KOHBEKIMs, W3JIydeHHE), OHJIEKTpU3alMs TeJ, B3aUMOJEWCTBUE 3apsijioB, ACUCTBUS
JIEKTPUYECKOTO TOKAa, KOPOTKOE 3aMblKaHHME, B3aMMOJEWCTBHE MArHUTOB, JEWCTBHE
MarHUTHOT'O TOJII HA MPOBOJHUK C TOKOM, BJIEKTPOMArHuTHasE MHAYKIHS) MO0 OMHUCAHUIO
UX XapaKTEepPHBIX CBOMCTB U Ha OCHOBE OIBITOB, AEMOHCTPUPYIOLIUX JaHHOE (pU3ndecKoe
SIBJICHUE;

® pacrio3HaBaTh NPOSIBJICHHE HU3YYCHHBIX (U3NYECKUX SIBICHUN B OKPYXKAIOLIEM MHpE, B
TOM 4Hclie (PU3NYECKHe SBICHUS B IPUPO/Ie: TOBEPXHOCTHOE HATSKEHUE U KallWIISIPHBIE
SBJIEHUS B TIPUPOJIE, KPUCTAIUIBI B MpUpoAe, uznyyeHue ColHIa, 3aMep3aHue BOJOEMOB,
MoOpcKue OpH3bl, 00pa3oBaHHE POCHI, TyMaHa, MHEs, CHEra, HJIEKTPUYECKHE SIBICHUS B
atMocepe, SIEKTPUYECTBO HKHUBBIX OPraHW3MOB, MarHuTHOE Tojie 3emMiH, Apeld
MOJIFOCOB, POJIb MAarHUTHOTO TOJIS Ui JKU3HU Ha 3emiie, MOJIIPHOE CUSHUE, MPU ITOM
NEPEeBOJUTH MPAKTUYECKYIO 337ayy B Y4eOHYIO, BBIJIENSTH CYIIECTBEHHbIE CBONCTBA
(mpu3HaKy) PU3NYECKUX SIBICHUH;

® ONUCHIBATH M3YyYEHHBIE CBOWCTBA TeI M (PU3MUECKUE SIBICHUS, MCIOJB3Ys (PU3NUECKUE
BEIMYMHBI (TemIeparypa, BHYTPEHHsSI SHEpPrHs, KOJMYECTBO TEIUIOThI, YJelbHas
TEINIOEMKOCTh ~ BEIIECTBA, yJeNbHAs TEIJIOTa IUIABJICHUS, yJelbHas  TEIUIoTa
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3apsij, cujla TOKa, AJIEKTPUUECKOE HaIpsHDKEHHE, COMPOTHUBIICHNE MPOBOJHUKA, YIEIbHOE
COIIPOTHBJICHUE BEUIECTBA, pab0Ta M MOIIHOCTH 3JEKTPUUYECKOTO TOKA), TPU OMUCAHUU
MPaBWIbHO TPAKTOBaTh (PU3NYECKUN CMBICI HCIIOJIb3YEMbIX BEJIMYMH, 00O3HAUECHUS U
eIMHUIBl  (U3NYECKUX BEJIMYMH, HAXOAUTh (OPMYINbI, CBA3BIBAIOIIME JAHHYIO
bu3MYeCKyI0 BEIMYMHY C JPYTUMH BEJIWYHMHAMU, CTPOUTH TpapUKH H3yYECHHBIX
3aBHCUMOCTEN (PU3MUECKUX BEIUYHH;

®  XapaKTepu30BaTh CBOMCTBA TeJl, (PU3NUECKHE SIBICHUS U MPOIECCHI, UCTIOIb3Ys] OCHOBHBIE
IIOJIO)KEHUSI MOJIEKYJIIPHO--KMHETUYECKOW TEOpUU CTPOEHHUS BELIECTBA, IPUHLIHUII
CYTEepHO3UIMH ToJieH (Ha KaYeCTBEHHOM YpOBHE), 3aKOH COXpaHEeHHs 3apsjaa, 3akoH Oma
JUIsl yJacTKa Lienu, 3akoH Jxoyna—JIeHna, 3akoH coXpaHEHUs SHEPTUH, IIPU STOM J1aBaTh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3aIMCHIBATh €0 MAaTEMaTHYECKOE BBIPAKEHUE,

® OO0BSICHATH (PU3NYECKHUE MPOLECCH U CBOIMCTBA TeJl, B TOM YHCJIE U B KOHTEKCTE CUTYyallUid
[IPAKTUKO-OPUEHTUPOBAHHOIO XapakKTepa: BBIABIATh NPUUMHHO-CIEACTBEHHBIE CBS3U,
CTPOUTH OOBSICHEHUE W3 1—2 JIOTMYECKHUX IIaroB ¢ OMOpPOr Ha 1—2 M3y4YeHHBIX CBOMCTBA
bu3nUecKuX SBICHHUH, GPU3NIECKUX 3aKOHOB WIH 3aKOHOMEPHOCTEH;

e pemarb pacu€THbIe 3a7aud B 2-3 JCHCTBHUS, WUCIONB3YySd 3aKOHBI U (OPMYIIBI,
CBs3bIBatONIME (PU3MUYECKHE BEIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHUSA 3aJlayMl 3alHChIBATh
KpaTKOE YCJIOBHE, BBIABIATH HEJOCTATOK JAHHBIX JUIsl PELIEHUS 3a/aud, BBIOMpPATH
3aKOHBI U (HOPMYJIbI, HEOOXOUMBIE Ui €€ pelIeHHs], TPOBOAUTh PacuéThl U CPAaBHUBATH
MOJIyYEHHOE 3HaueHUe (PU3NYECKON BETMUUHBI C U3BECTHBIMU JAHHBIMU;

® pacrno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PEUIUTh MPU MOMOIIU (PU3MUECKUX METOJIOB,
UCIIONB3YSl  OMHUCAaHUE HCCIIENOBaHUS, BBUACHATh MPOBEPSIEMOE MPEANOIOKEHHE,
OLICHUBATh MPaBUIIBHOCTh MOPSAKA POBEACHUS UCCIIEIOBAHMS, 1€1aTh BHIBOJIBI;

® [POBOJUTH OMBITHI IO HAOTIOACHHUIO (DU3UUECKUX SBICHUN WM (PU3HUECKUX CBOICTB TEI
(KanwIIsipHbIE SIBJICHUSI, 3aBUCUMOCTh JaBIIEHUS BO3JyXa OT ero o0b&ma, TeMIeparypsl,
CKOPOCTH IpOLIECCa OCTBIBAHMS M HArpeBaHMsI MPU U3JIyYEHUH OT LIBETAa H3JIydarolei
(morzomiaroLei) MOBEpXHOCTH, CKOPOCTh UCHAPEHUs BOJIBI OT TEMIIEPATYPHI KUJAKOCTH U
wionaad €€ IOBEPXHOCTH, JJIEKTpU3alldg Tel M B3aUMOAECHCTBHE DIIEKTPUUYECKHUX
3apsI0B, B3aMMOJICHCTBUE TMOCTOSHHBIX MAarHWTOB, BU3yalld3alllsi MarHUTHBIX IOJIEH
MOCTOSTHHBIX MarHUTOB, JI€HCTBUS MAarHUTHOTO MOJISi Ha MPOBOJHUK C TOKOM, CBOMCTBA
3JIEKTPOMAarHuTa, CBOWMCTBA DSJIEKTPOJABUraTessl IOCTOSHHOIO TOKa): (OPMYIHPOBATH
IIpOBEpsieMble MPEAIOI0KEHU, COOUpPaATh YCTAHOBKY M3 MPEAJIOKEHHOT0 000pyA0BaHNUS,
OTHCHIBAThH X0/ OMBITA U OPMYTUPOBATH BHIBOIBI,

® BBIOJHATH MpPSIMbIE U3MEPEHMs] TEMIIepaTypbl, OTHOCHUTEIBHOM BIIAXXHOCTH BO3/yXa,
CWJIBI TOKAa, HAaIPSDKEHHUS C HCIOJIb30BAHWEM AaHAJOrOBBIX MPHOOPOB M JaTYUKOB
¢u3nUecKux BEIMYMH, CpaBHUBATh pE3yJIbTaTbl M3MEpPEHMH C Yy4ETOM 3aJaHHOM
a0COIOTHON MOTPEIIHOCTH;

® [IPOBOJUTH HCCIEIOBAHUE 3aBHCUMOCTH OJHOW (pu3nuyeckod BETMUYMHBI OT JPYroil c
UCIIOJIb30BAaHUEM NPSMBIX U3MEPEHUHN (3aBUCUMOCTH CONPOTHUBIIEHUS MTPOBOJIHUKA OT €T0
JUIMHBI, TUJIOIAAM TONEPEeYHOr0 CEYEeHHsS U YIEIbHOI'O CONPOTHUBIIEHUS BeLIECTBa
NPOBOJHMKA, CHJIBI TOKA, WIYIIETO Yepe3 MPOBOJHHUK, OT HANPSDKEHUS HA MPOBOJHUKE,
UCCJIEIOBAaHKUE IIOCIIEJIOBATEIbHOTO W MapauIeIbHOTO COEAMHEHUN MPOBOJHUKOB):
IUITAHUPOBATh MCCJIEI0OBaHUE, COOMpPATh YCTAHOBKY W BBINOJHATH H3MEPEHMS, CIenys
NpeJJIOKEHHOMY IJIaHy, (UKCUPOBAaTh pe3yJbTaThl MOJYYEHHOW 3aBHCUMOCTH B BHJIE
TaONuUIl ¥ TpauKOB, IeJaTh BEIBOBI IO PEe3yabTaTaM UCCIIECIOBAHUS;

® T[POBOJIUTH KOCBEHHBbIE H3MEPEHHUS (U3NYECKUX BEIUYHUH (yleiabHas TeII0EMKOCTD
BEIIECTBa, COMPOTHBIIEHHE MPOBOAHMKA, pabOTa M MOIIHOCTH 3JIEKTPUYECKOTO TOKA):
IUIAHUPOBaTh ~ WM3MEPEHHUs, COOMpaTh OKCIEPUMEHTAJIbHYIO  YCTAHOBKY, CIEays
NIPEIO’KEHHON HHCTPYKITUH, U BBIYUCIISITh 3HAYCHUE BEITUNINHBL;

e coOmonaTh TMpaBWjia TEXHUKH Oe30macHOCTH npu paboTe ¢  J1aOOpaTOPHBIM
0o0opyIoBaHUEM;

®  XapaKTepU30BaTh MPUHIUIIBI JEHCTBHUS U3YYCHHBIX MPHOOPOB M TEXHUUYECKUX YCTPOUCTB
C OIIOPOH Ha UX ONHUCaHUs (B TOM YUCJE: CUCTEMA OTOIUIEHUS JOMOB, TUTPOMETP, IIapoBast
Typ6I/IH3 ﬂMﬂepMETp ROHBTMGTP CUESTUUK ’)HEKTPVTWECKOﬁ DHCPI'MHN
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IEKTPUUECKUE TPEIOXPAHUTENHN, NIEKTPOMArHUT, 3JIEKTPOABUIaTeNlb IOCTOSHHOIO
TOKa), MCIONB3Ysl 3HAHUS O CBOMCTBaX (PHU3MUECKUX SBICHUH M HEOOXOIUMbBIE
(du3nyeckne 3aKOHOMEPHOCTH;

® pacro3HaBaTh MPOCTHIC TEXHUUECKUE YCTPOUCTBA U M3MEPUTENIbHBIE IPUOOPHI IO CXeMaM
U CXEMAaTUYHBIM PUCYHKaM (’KHJKOCTHBIH TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP,
JIBUTATE€b BHYTPEHHEIO CropaHus, JJIEKTPOCKON, pEeoCcTaT), COCTaBIATh CXEMBI
NEKTPUUECKUX IIeTEH ¢ MOCIIeA0BAaTENbHBIM U MAPAJIEIbHBIM COCIUHEHUEM 3JIEMEHTOB,
pasnnyas ycJaoBHbIE 0003HAUEHUS 3JIEMEHTOB IEKTPHUECKUX IETEH;

® [IPUBOAMUTH MpuUMEpPhl (HAXOOUTh HHPOPMALUIO O HpPUMEpPax) NPaKTUYECKOTIO
UCMOJIb30BaHUS (PU3MUYECKMX 3HAHUH B IOBCEAHEBHOM KM3HM M oOecreueHHs
0e30macHOCTH TMpH  oOpamieHuH ¢ [pudopaMH W TEXHUYECKUMH YCTPOWCTBaMH,
COXPaHEHMsI 3J0POBbsl U COOJIIOJIEHHUS] HOPM 3KOJIOTUYECKOTO MOBEICHHSI B OKpYXKaroIei
cpene;

® OCYILECTBJIATh NOUCK MH(pOpMALMU (PU3HUECKOrO colepxaHusa B MIHTepHeTe, Ha OCHOBE
UMEIOIUXCA 3HAHUW M NyTEM CpPaBHEHMs JONOJHMUTENbHBIX HMCTOYHHKOB BBIJCIAThH
UH(POPMALINIO, KOTOPAst SBJISAETCS MPOTUBOPEUYNBOI M MOKET OBITH HEIOCTOBEPHOM;

® UCMOJb30BaTh IPHU BBINOJHEHUH YYEOHBIX 33/JaHUN HAyYHO--TIOMYJISAPHYIO JIUTEpaTypy
(GU3MUecKOro cojep:KaHus, CIpaBOYHbIE MaTepUallbl, pecypchl ceTu MHTepHeT, BlajeTh
npuéMaMi  KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HHGOPMAIMM W3 OJHOMN
3HAKOBOW CHCTEMBI B IPYTYIO;

e CO3JaBaTh COOCTBEHHbIE IHCbMEHHBIE U KpPAaTKHE YCTHblE COOOIEHUs, 00001mas
UHPOPMALIMIO M3 HECKOJBKUX HCTOYHHUKOB (PU3MUECKOTO COAEP)KAaHUS, B TOM 4YHCIE
nyOJIMYHO NPEACTABIATh Pe3yIbTaThl IPOEKTHOM UM MCCIIE0BATENIbCKOM 1EATEIbHOCTH,
IpU 3TOM TI'PaMOTHO MCIIOJIb30BaTh W3YUYEHHBIN MOHATUHHBIA amnmapaT Kypca (pU3UKH,
COIIPOBO’K/JATh BBICTYIIJICHHE IPE3CHTALUEH;

® [pU BBIIOJHEHUHM YYEOHBIX NPOCKTOB M HCCICAOBAaHMNA (U3UUIECKUX MPOIECCOB
pacnpenenartb O0S3aHHOCTH B TpYyMIEe B COOTBETCTBUM C IOCTaBICHHBIMHU 3a/ladaMH,
CJIEIUTH 32 BBIITOJIHEHUEM IUIaHA IEHCTBUI U KOPPEKTUPOBATH €r0, aIEKBATHO OLICHNUBATH
COOCTBEHHBIM BKJIAJ B JEATENBHOCTb TPYINIbl, BbICTPAaUBaTh KOMMYHHUKATHBHOE
B3aUMO/IeIICTBHE, MPOSBIIASA TOTOBHOCTh pa3pemiaTb KOH(QIUKTHIL.

K koHny oOyueHus B 9 kJacce NpeaMETHbIE pPe3ylbTaThl Ha 0A30BOM YpPOBHE JIOJIKHBI

oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUI:

® CIONB30BaTh TIOHATUSA: CHUCTEMa OTcuéTa, MaTepuanbHas TOYKa, TPAEKTOPHS,
OTHOCHUTEJIbHOCTh MEXaHMYECKOTO JBWXKEHUS, Aedopmanus (ymnpyras, MJlacTHYecKas),
TPEHHE, LICHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTD U NEPETPY3KHU, LIEHTP TAKECTH,
abCOIOTHO TBEPAOE TENO, LIEHTP TSKECTH TBEPJOrO Teja, paBHOBECHE, MEXaHHUYECKHE
KoJIeOaHUsl U BOJIHBI, 3BYK, MH(Pa3BYK U YIbTPa3BYK, 3JI€KTPOMAarHUTHBIE BOJIHBI, IIKaja
AIIEKTPOMAarHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JAJIbHO30PKOCTh, CIIEKTPhl UCITYCKAaHUS
U TOTJIOLIeHHUS, alb(a-, 6eTa- U TaMMa-u3ITydyeHHsI, U30TOIIbI, sIEpPHAst SDHEPreTHKa,

® pasnuyarh SBJIEHUS (PaBHOMEPHOE U HEpaBHOMEPHOE MPSMOJMHEWHOE [BUKEHHE,
PaBHOYCKOPEHHOE MpPSIMOJMHEHHOE IBUXKEHHE, CBOOOIHOE MaJeHHUE TeJl, PaBHOMEPHOE
JIBIDKEHHUE 110 OKPYKXHOCTH, B3aUMOJACHCTBUE TEJ, PEAKTUBHOE JIBUKEHUE, KoJeOaTeTbHOe
JBIDKCHHE (3aTyXaloIIUe M BBHIHYKJICHHBIE KOJIeOaHWsI), PE30HAHC, BOJHOBOE JBUKECHUE,
OTpakXeHHE 3BYyKa, IPIMOJIMHEWHOE PaCIPOCTPAHEHNE, OTPAXKEHNUE U NIPEIOMIIEHHE CBETA,
MOJIHOE BHYTPEHHEE OTpak€HUE CBETa, pa3jiokKeHHe Oeloro cBeTa B CIIEKTP U CIIOKEHHE
CHEKTPAJbHBIX  LIBETOB, JHUCIEPCUSl  CBETA, E€CTECTBEHHAs  pPaJUOAKTUBHOCTb,
BO3HUKHOBEHHE JIMHEHYAaTOro CIEKTpa M3JIy4eHHs) IO OIMUCAHUI0 HMX XapaKTEpHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JJAHHOE (PU3UUECKOE SBJICHUE;

® pacro3HaBaTh MPOSIBICHHE M3YYEHHBIX (PU3MYECKHUX SIBICHUI B OKpyKalolieM Mupe (B
TOM uuclie (pU3MUECKUe SIBJICHUS B NPUPOJE: MPWIMBBI U OTIUBBL, JBW)KEHUE IUIaHET
CoslHEe4YHOM CUCTEMBI, PEAKTUBHOE ABMIKEHHE XKMBBIX OPraHU3MOB, BOCIPHUSTHE 3BYKOB
JKUBOTHBIMH, 3€MIIETPSICEHHE, CEUCMHUUYECKHE BOJIHBI, I[yHaMH, 3XO0, IBEeTa Tel,
ONTHYECKHE  SBJICHUA B  IpUpoAe, Ouosorndeckoe  JAEHCTBHE  BHUJIUMOIO,

VIbTPA(QHOICTOBOTO U PEHTIEHOBCKOT0 U3IYICHHUM, €CTECTBEHHBIN PAJIMOAKTUBHEIN (DOH,
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paZMOaKTUBHBIX HW3JIyYeHUH HaA OpraHW3M 4YeloBeKa), NpHU OSTOM IEpPEBOJIUTH
NPaKTUYECKYI0 3ajadyy B Y4eOHYIO, BBIIEIATH CYIIECTBEHHBIE CBOMCTBa (TPU3HAKU)
(bU3UYEeCKUX SIBJICHUH;

® ONHCHIBATH W3YYEHHBIC CBOWCTBA Teld M (PU3MUECKUE SIBICHUS, MCIONB3YS (PU3UUECKUE
BEJIMYMHBI (CpeAHssi U MIHOBEHHas CKOPOCTh Teja IpPU HEPaBHOMEPHOM JBUKCHHH,
YCKOpEHUE, IEPEMELICHHE, TYTh, YIJI0Bask CKOPOCTh, CHJIa TPEHUS, CHJIa YIPYTOCTH, CHJIa
TSKECTH, YCKOpPEHHE CBOOOIHOrO MaJeHUs, BEC Tela, UMIYJIbC Teia, UMIYJIbC CHIIBL,
MeXaHU4ecKass paboTa W MOIIHOCTb, TMOTCHIMAIbHAs JHEPTUS Tena, IMOJHATOrO Hal
MOBEPXHOCTHIO 3€MJIM, TMOTEHIUAIbHAsg SHEPrusi CXKAaToll MNPYKUHBI, KHUHETUYECKas
SHEprus, MOoJHAas MEXaHWYECKasi SHEPrusi, IEPUOJ] U YacToTa KoJeOaHUM, JUIMHA BOJIHBI,
IPOMKOCTb 3BYKa U BBICOTA TOHA, CKOPOCTb CBETA, II0KA3aTeNb MPEIOMIIEHUSI CPEbl), IpU
ONHMCAHUU TPABWIBHO TPAKTOBaTh (U3WYECKUN CMBICT HCIHOJIB3YEMBIX BEJIUYMH,
0003HaueHUsI M EOUHUIBI (PU3MUYECKUX BEIMYUH, HAXOAUTH (OPMYJIBI, CBS3BIBAIOIIUE
JTaHHYI0 (PU3UYECKYI0 BEIMYMHY C APYTUMHU BEIHMUMHAMHU, CTPOUTH IpaUKU U3yUEHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEIHYHH;

® XapakTepu3OBaTh CBOMCTBA Tell, (PU3UYECKUE SBIICHUS M IPOLIECCHI, HCIOIB3Ys 3aKOH

COXpaHEHMsI DHEPIUH, 3aKOH BCEMHPHOIO TATOTEHMS, MPUHLUI CYNEPHO3ULUH CHIL,

IOPUHIIAIT OTHOCUTENbHOCTU ['anmuines, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHsI WMITYIIbCA,

3aKOHBI OTPAXKEHUS U IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHUSI 3aps,IOBOTO U MacCOBOIO

Yrcell MPHU SJEPHBIX PEaKIUsIX, MPU 3TOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U

3aMMChIBaTh €r0 MATEMAaTUYECKOE BBIPAKEHUE;

00BACHATH (pr3HUECKHE MPOLIECCHl M CBOMCTBA TEJ, B TOM YKCJE M B KOHTEKCTE CUTYyallui

MIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABIATh NMPUYUHHO--CICJCTBEHHBIC CBS3H,

CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX IIaroB C OMOPOil Ha 2—3 M3y4eHHBIX CBOICTBA

buznyecKux sIBICHUHN, PU3NIECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEI;

e pemarh pacyE€THbIC 3aJauM (ONHUpAIOIIMECS HA CUCTEMY U3 2—3 ypaBHEHUI), UCIOJIb3Ys
3aKOHBI U (POPMYIIBI, CBSA3BIBAIONINE (PH3UUECKUE BEIIMYMHBI: HA OCHOBE aHAJIN3a YCIOBUS
3aJaud 3alUChIBaTh KPAaTKOE YCIOBUE, BBIABIATh HEJOCTAIOIIME WM H30BITOYHBIE
JAHHbIe, BBIOMpATh 3aKOHBI M (OPMYNBI, HEOOXOAWMBIC JUISI PEUICHHS, MPOBOAUTH
pacy€Thl U OLIEHUBATh PEATUCTUYHOCTD MOJYYEHHOTO 3HaUeHHsI (PU3NUEeCKON BETMUHHBI;

e pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PEUIUTh NMPU MOMOIIU (PU3MUECKUX METOJOB,
UCIIONIb3YSl  ONMCAHWE HCCIEJOBaHMs, BBUIEIATh IPOBEPAEMOE  IPEANONOKEHHE,
OLICHMBATh IPAaBWJIbHOCTh TMOpSAJKA TPOBEJCHUS HCCIEA0BaHMS, [elaTh BBIBOJIBI,
MHTEPIPETUPOBATH PE3YJIbTaThl HAOIIOIEHUHN U ONIBITOB;

® [IPOBOJUTH OIBITHI IO HAOMIOJCHUIO (PU3UUECKUX SIBICHUIN WK (PU3MUECKUX CBOMCTB Tel
(u3ydyeHue BTOporo 3akoHa HBIOTOHA, 3aKOHa COXpaHEHHUs HHEPIUH, 3aBUCHUMOCTb
nepuoaa KoyiebaHuil NPyKMHHOTO MasTHUKA OT MAacchl Ipy3a U KECTKOCTH NPYKUHBI U
HE3aBUCHMOCTh OT aMIUIUTYJbl MajblX KOJIEOAHUH, MPSAMOJMHEHHOE pacHpOCTpaHEHUe
CBeTa, pa3jo)KeHue Oeoro cBeTa B CIEKTP, U3yYEeHUE CBOMCTB M300pakeHUs B MJIIOCKOM
3epKajie U CBOMCTB M300pakKeHWs IpeaMeTa B coOMparomiell JHuH3e, HaOoJeHUe
CIUIOIIHBIX M JIMHEHYATBhIX CHEKTPOB MU3JIYUEHHUs): CAMOCTOSITENIbHO COOMPATh YCTaHOBKY
U3 M30BITOYHOrO Habopa OOOPYIOBaHUS, ONUCBHIBATH XOJ| ONbITa M €ro pe3yJbTaThl,
(bopMyIUPOBAThH BHIBOJIBI;

® [POBOJUTH NpPU HEOOXOIUMOCTH CEpHUI0 IMpPSIMBIX M3MEPEHMH, OIpenenss cpenHee
3HaYeHHE U3MepsAeMoil BeMMYUHBl ((POKyCHOE paccTosiHUE€ COOHMpAIOIeld JIMH3bI),
000CHOBBIBATH BBIOOP crioco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

® [POBOJUTH MCCIIEOBAHUE 3aBUCUMOCTEH (DU3UYECKUX BEIUYMH C HCIHOJIb30BAHUEM
OPSAMBIX U3MEPEHUH (3aBUCHUMOCTB ITyTH OT BPEMEHHU MPU PaBHOYCKOPEHHOM JIBHKEHUU
0e3 HavaJIbHOW CKOPOCTH, TEPHOJia KOJeOaHW MaTEeMaTHYECKOTO MAasTHHKA OT JTHHBI
HUTH, 3aBUCUMOCTH yIJIa OTPaK€HHUsI CBETa OT YIJla MaJeHHus W yriia MpPEeJOMIICHHUS OT
yria TajJeHus): IUIAaHUPOBATh HCCIEIOBAHUE, CAMOCTOSITEIbHO COOMpAaTh YCTaHOBKY,
($uKCUpOBaTh pe3ynbTaThl MOJTYYEHHOW 3aBUCHUMOCTH (DU3MYECKMX BEJIHMYMH B BHJC
TabJIUI ¥ rpauKoB, IeJaTh BHIBOBI 10 PE3yIbTaTaM HUCCIIEIOBAHUS;

® MPOBOIUTL KOCBEHHBIC HW3MEpEHUs (QM3MYECKHUX BEIWYUH HAd  CK Tb U
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KECTKOCTh TMPYKUHBI, KOIPOUIIMEHT TPEHHUS CKOJBKEHHUS, MEXaHW4Yeckas padora u
MOIIIHOCTh, YaCTOTA U MEPHO KOJIeOAHUN MAaTEMATHUECKOTO U MPYKUHHOTO MAasSTHUKOB,
ONTHUYECKasl CUJIa COOMPAIOIICH JIMH3BI, PAIMOAKTUBHBIN (DOH): TIIIAHUPOBATH U3MEPCHHS,
coOUpaTh OKCIEPUMEHTATBHYI) YCTAaHOBKY U  BBINONHITH H3MEPEHUS, CIEAys
NPEJIOKEHHOW MHCTPYKIMM, BBIYUCIATH 3HAUYEHHWE BEIUYMHBI U aHAJIM3UPOBATH
MOJIYYEHHBIE PE3YJIbTAThl C YYETOM 3aJaHHOM MTOTPEIIHOCTH U3MEPEHU;

e coOmonaTh TpaBWJIa TEXHUKU O€30MacHOCTH mpu  pabore ¢  1abOpaTOPHBIM
000pyI0BaHUEM;

® pa3nuy4aTh OCHOBHBIC MPU3HAKHU U3YUYEHHBIX (PU3MUECKUX MOJENei: MaTepralbHasi TOUKa,
a0COMIOTHO TBEPOE TEJ0, TOUECUHBIN UCTOYHHUK CBETA, Jy4, TOHKas JIMH3a, [JIaHeTapHas
MO/IENIb aTOMa, HyKJIOHHAs1 MOJIeNIb aTOMHOTO $1/1pa;

®  XapaKTepu30BaTh MPUHLUIILI JEHCTBUS U3YYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOICTB
C OMOpPOM HAa UX OMHUCAHUS (B TOM YHCIIE: CUAOMETP, JAaTUUKU MOJIOKEHHUSI, PACCTOSHUS U
YCKOpPEHUSI, PaKeTa, dXOJOT, OYKH, MEPHCKoIl, (oToarmapar, ONTHYECKHE CBETOBO/IBI,
CIEKTPOCKOI, JO03UMETp, Kamepa BuibcoHa), ucnonb3ys 3HaHHMS O CBOMCTBax
(U3HYECKUX SIBJICHUN U HEOOXOUMBIC (PH3UIECKIE 3aKOHOMEPHOCTH;

® ICIOJIb30BaTh CXEMBbl M CXEMATHYHBIE PUCYHKH HM3yYEHHBIX TEXHUYECKUX YCTPOICTB,
U3MEPUTENIbHBIX MPUOOPOB U TEXHOJOTUYECKHX IPOLIECCOB NPU PEHICHUH Y4eOHO--
MPAKTUYECKUX 337a4, ONTHYECKHE CXEMBI JJII MOCTPOCHHS W300paKCHHH B ILIOCKOM
3epKajie u coduparomieit TuH3e;

® TMPUBOAWUTH MPUMEPhl (HAXOAUTh HMHPOPMAIMIO O TMPUMEpPax) MPAKTHISCKOTO
UCIIONIb30BaHUsl (U3NYCCKUX 3HAHWW B TIOBCEJHEBHOW IKH3HU IS OOCCIICUCHUS
0e30macHOCTH TpuU OOpalleHUud ¢ MNpudopaMH M TEXHUYECKUMH YCTPONCTBaMH,
COXPAHCHHUS 3JI0OPOBBS M COOIIOACHHSI HOPM IKOJIOTHYECKOTO TTOBEICHUS B OKPYKAOIIEH
cpene;

® OCYIIECTBJIATH TMOWCK WHpopManuu (usudeckoro cojaepxkanus B MHTEpHeTe,
CaMOCTOSITEILHO  (POPMYITHPYS TOWUCKOBBIM 3ampoc, HAXOAWTh IIyTH ONPEACIICHUS
JIOCTOBEPHOCTH TOJNYy4YEeHHOW MH(POpMAIMM HAa OCHOBE HMEIOIIUXCS 3HAHUA W
JIOTIOTHATEITLHBIX HCTOYHHKOB;

® ICIOJIb30BAaTh MPU BBHIMOJHEHUN YYEOHBIX 3aJaHU HAy4YHO--TIOMYJSPHYIO JUTEpaTypy
(bU3UYECKOTO CONIepKaHus, CIIPaBOYHbIE MaTepUalbl, pecypchl ceTu VHTepHeT, BIaJeTh
npuéMaMi KOHCIICKTHPOBAHHS TEKCTa, MpeoOpa3oBaHus WHPOPMAIUH W3  OJHOM
3HAKOBOW CHUCTEMBI B IPYTYIO;

e CO37aBaTh COOCTBEHHBIC MUCHMEHHBIC M YCTHBIC COOOIEHUS HAa OCHOBE MH(OpPMAINH U3
HECKOJIbKUX  HCTOYHHMKOB (U3MUYECKOTO COAEPKAHUS, MYOIWYHO TMPEICTABIATH
pe3yNIbTaThl TPOSKTHOW WIIM HCCIICIOBATEIILCKON JIEATEIIBHOCTH, TPU JTOM TPaMOTHO
UCIIONIb30BAaTh W3YUCHHBIM TMOHATHUIHBIA amnmapaT HW3ydaeMoro pasjeia (QUu3uKd u
COIIPOBOXKIATh BBICTYIUICHWE Tpe3eHTAaluel ¢ yd&€TOM OCOOEHHOCTEeW ayAuTOpUHU

CBCPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMsl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypchl

Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPa

1.1 dusuka - Hayka 0 IpUPoIe 2 bubmmorexa LHOK
' yka O pHpoA htps://m.edsoo.ru/7f416194
1.2 dusnueckue BEITUUNHEI 2 1 Bubmorexa ITOK
https://m.edsoo.ru/7f416194
1.3 EcrecTBEeHHOHAYVYHBIN METOII TTIO3HAHMS 2 1 Bubmorexa ITOK
' yi A https://m.edsoo.ru/7f416194
Htoro no pazneny 6

Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa

2.1 CTtpoenue BelecTna 1 bubmmorexa [IOK
’ ™ m https://m.edsoo.ru/7f416194
29 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII ) | bubnnoreka [JOK
) BEILICCTBA https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2.3 ArperaTHbBIE COCTOSHHUS BEIIECTBA 2
p B https://m.edsoo.ru/7f416194
Hroro no pasgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6mmoreka [JOK
3.1 MexaHnueckoe eHHe 3
XAHITACCKOC ABHACHH https://m.edsoo.ru/7f416194
32 HNuepuus, Macca, IIIOTHOCTH 4 1 bu6mmoreka [JOK
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https://m.edsoo.ru/7f416194
bubmuoreka [JOK
33 Cuia. B 14 1 2
. BHART CH https:/m.edsoo.ru/7f416194
Uroro no pazgeny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBineHus: TBEpAbIMU 3 bubnmoreka [JOK
’ TeJIaMHM, )KUJKOCTSIMHU U ra3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 5
JlaBreHue KHAKOCTH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 ATmocepHoe fapieHHe 6 https://m.edsoo.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 1 3 bubnuorexa [JOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
A P 1
> 300Ta 1 MOIIHOCTE 3 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
32 Hpoctbie MexamH3MEI > ! https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
53 M 4 1 1
CXAHITCCKaR SHepTt https://m.edsoo.ru/7f416194
Hroro no pasgeny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 12
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8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmMmeHoBaHHe pa3aeiioB U TeM nudpoBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbi
Pa3gen 1. TensioBbIe sIBJICHUS
1.1 CTpoeHHUE U CBOMCTBA BEIIECTBA 7 bubmmorexa LOK
' p = https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
CILTOBRIC HPOHECCRT https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Paznen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
)1 DJIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella 7 1 bubnuorexa [JOK
’ U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.2 IT M 5| 20 1
OCTOSIHHBIN 3JE€KTPUUYECKUIN TOK 7 hitps://m.cdsoo.ru/ 74181 ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHUTHBIC ABJICHHIA https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 9 4
JICKTPOMATHHUTHAA HHAYKIHA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 14.5
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9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakruueckue
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbi
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIIMCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 BsaumonelictBue Ten 20 1 3
https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3aKOHBI COXpaHEHUS 10 3
p https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pasznen 2. Mexann4yeckue KoJ1e0aHUA U BOJIHBI
bu6mmoreka [IOK
2.1 Mexannueckue KoueOaHus 7 3
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHn4eckue BOJIHEL 3BYK 8 1 3
y https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. DieKTpoMarHuTHOE MOJIE U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHUTHOE MOJIE U 6 ) bubnnoreka [JOK
' 3JIEKTPOMATrHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Pa3nen 4. CBeToBbIe SIBJICHUS
4.1 3aK0OHBI pacCIpOCTPaHEHHUS CBETA 6 2 bubmuotexa [JOK
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https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4.2 JI 0 6 3
HH3BLH OTITHHCCKHC TPHOOPI https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
43 P 0 3 2
A3JIOMEHUE DEJOTO CBETa B CHCKTP https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 15

Pa3nea 5. KpanroBrble ABJIeHUA

5.1 Hcnyckanue u IOrjIonieHue ¢CBeETa aTOMOM 4 1 Bubmorexa ITOK
) y B https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2 1
> Crpoenue aTomHoro sapa 6 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 bl 7 1 1
JIEPHBIC PEaKIIUH https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17

Pa3nes 6. [loBTOpuTE1bHO-0000 A0 IM I MOYJIb

6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 ) bu6mmoreka [JOK
' Kypca Gpu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 3 27
[okymeHT co3aaH B anekTpoHHon chopme. Ne 590 ot 07.06.2024. UcnonHuTens: MNabaynnaxatos UN.A. 0 INEKTPOHHbIA

Ctpanuua 24 n3 52. CtpaHuua cospana: 07.06.2024 14:44 =¥ TATAPCTAH


https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

HOYPOYHOE INIVIAHUPOBAHUE

7 KIIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoxa Bceero Koutpoapnbie  Ipakruieckue u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI pecypenI
| ®duznka — Hayka o IpUpoJIe. 1
SBnenus npupobl
2 ®usnyuecKkue sBICHUs 1
3 dusnyuecKkne BeTUYUHbBI U UX |
U3MEPEHUE
VYpok-uccnenosanue "M3mepenue
4 TEeMIIepaTypbl IPU MOMOILIN 1 1
KUJKOCTHOTO TEPMOMETPA U AaTUUKA
TeMmeparypbl"”
Metoabl Hay4HOTO MTO3HAHMUSL. BuGmrorexa LOK

5 Onucanue GpU3MUECKUX SBICHUH C 1

. https://m.edsoo.ru/ff09{72a
IIOMOIIIBO MOACIICU

Ypok-uccnenosanue "IIpoepka
TUIOTE3bI: JaTbHOCTh MONETA apHKa,

6 1 1
IYLIEHHOr'0 TOPU30HTAIBHO, TEM
Oosblie, yeM OoJblie BbICOTA ITycKa"
Crpoenue BemecTBa. ONbITHI,
7 JIOKa3bIBAIONINE JUCKPETHOE 1 bubmorexa LOK
p https://m.edsoo.ru/ff09fe0a
CTPOEHME BEIIECTBA
8 JIBr>KeHue 4acTHIl BEISCTBA 1 bubmmorera [IOK
https://m.edsoo.ru/ff0a013e
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VYpok-uccnenoanue «OMnbITHI 11O
9 HaOJIIOJICHUIO TETJIOBOTO PACITUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHUS BEILIECTBA
Oco0OEHHOCTH arperaTHbIX COCTOSTHUI
1 BoJibI. O000IIIEHHE 10 pa3eTy bubnuorexa [JOK
«IIepBoHauagbHbBIC CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHUHU BEILIECTBA»
MexaHn4eckoe JBHKEHUE.
12 PaBHOMEpHOE U HEpaBHOMEPHOE bubmorexa LHOK
https://m.edsoo.ru/ff0a05¢c6
JIBOKCHUE
bu6mmoreka [IOK
13 Ckopocts. EAMHHLEI CkopocTh https://m.edsoo.ru/ff0a079¢
14 Pacuer nyTu 1 BpeMeHM IBH>KEHUS Bubmorexa ITOK
https://m.edsoo.ru/ff0a0ac4
15 Nuepuusa. Macca — Mepa bubnnorexka [JOK
HHEPTHOCTH TET https://m.edsoo.ru/ff0a0c10
16 IInotHOCTH BemiecTBa. Pacuer macchl bu6mmoreka [IOK
1 00beMa TeJa 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnast pabota «Ornpezaenenue
MIJIOTHOCTH TBEPOTO TEJay»
18 Pemenue 3agad nmo treme "[lnoTHOCTH bu6mmorexa [IOK
BerecTna" https://m.edsoo.ru/ff0al23c
Cuita kak XapakTepHUCTHKA
19 B3auMojiericTBus Ten. Cuna
ynpyrocty. 3akoH ['yka
20 JlabopaTtopHas pabota «3ydeHue
3aBUCUMOCTH PACTSKCHUS
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(nedopmanun) NpyXxUHBI OT
MPUIIOKEHHON CUJIBI»
21 [[“IBnenue Tsrorenus. Cuiia TSXKECTH
CBs3b MEXKY CUJION TSKECTH U
. bubnmoreka [JOK
22 maccoi tena. Bec Tena. Pemienue
" " https://m.edsoo.ru/ff0al778
3ajad4 1o teme "Cuja TshKeCcTH

” Cuiia TsSKeCTH Ha APYTHX IJIaHeTax. bubnmoreka [JOK
DU3NYECKUE XaPAKTEPUCTUKHU TIAHET https://m.edsoo.ru/ff0al1502

bu6mmoreka [IOK

24 W3mepenne cun. JluHamMoMeT

p A p https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK

25 Bec Tena. HeBecomocth

https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CUJI, HallpaBJIEHHBIX
26 110 OJHOM TIPSMOK bubmorexa [JOK
. p ' https://m.edsoo.ru/ff0ala70
PaBHozelicTByIOILIAs CHIT

7 Pemenue 3anau mo teme
"PaBHonelicTByroMmIast crt"

)3 Cuna TpeHus u e€ Buabl. TpeHue B bubnunorexa [JOK
IIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnast padota «3yuenue
3aBUCUMOCTH CUJIbI TPEHUS

29 CKOJIb)KCHHS OT CHUJIbI JABJICHUS U bubmorera [JOK

https://m.edsoo.ru/ff0alcc8
XapakTepa CONPUKACAIOIINXCS
ITOBEPXHOCTEW»

30 Pemenue 3agad Ha onpeneneHue
PaBHOJECUCTBYIOLIEH CUIIBI

31 Pemenue 3anau mo temam: «Bec bu6nmoreka [JOK
Tenay, «I'paduueckoe n3o0pakeHne https://m.edsoo.ru/ff0alde0
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cuy, «Cuibly, «PaBHOIEHCTBYIOIAS
CHII»

KonrponsHas padora no remam:
«MexaHn4yecKkoe ABHKEHUEY, «Macca,

32 ILIOTHOCTHY, «Bec Tema,
«['paduueckoe n3o0pakeHne CUI»,
«Cuner»

13 Hasnenne. CriocoObl yMEHBIIICHUS U bubnnoreka [HOK
YBEJIIMYCHUS NABJICHUSA https://m.edsoo.ru/ff0a20a6
JaBieHwne raza. 3aBHCUMOCTD

34 JaBJICHUS ra3a oT 00béma bubnmorexa LIOK

’ https://m.edsoo.ru/ff0a2376
TeMIIepaTypbl
Ilepenaua naBieHusT TBEPILIMUA
35 TenpaMI/I JKUIKOCTSIMHU U faSaMI/I bubmorexa HOK
’ ’ https://m.edsoo.ru/ff0a25b0
3akon [Tackains

36 JlaBiieHWE B )KUJKOCTH U Ta3e, bubnuoreka [JOK
BBEI3BAHHOE JIEUCTBUEM CHIILI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3aigaud nmo teme «/laBnenue B bubmuorexa [JOK
’KMIKOCTH U rase. 3axkoH Ilackais» https://m.edsoo.ru/ff0a2826

bu6nmoreka [JOK

38 CooOmiarornuecs CoCyabl

ottt yA https://m.edsoo.ru/ff0a2970
39 I'mapaBinuyueckuii mpecc bubmorexa LOK
P P https://m.edsoo.ru/ff0a3136

40 Manomerpsl. [lopuiaeBoi
JKUJIKOCTHBIA HAcOC

41 ATmochepa 3eMiIM U IPUYKHBL € bubnnorexka [JOK
CYLIECTBOBAHHUA https://m.edsoo.ru/ff0a2b5a

42 Bec Boznyxa. AtmocdepHoe bubnnorexka [JOK
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JaBJICHHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenune armocepHOTo 1aBICHUS. bubnnoreka [HOK
OmnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCThH aTMOC(HEPHOTO
44 JABJICHUS OT BBICOTHI HAJl YPOBHEM bubmmorexa LIOK
https://m.edsoo.ru/ff0a2fc4
MOps
45 Bbapomerp-anepoua. AtmocdepHoe bubmuorexa [IOK
JTABJICHUE HA PA3JIUYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3anay no teme "
ATmocdepHoe naBneHue"
JleficTBrE KUIKOCTHU U Ta3a Ha
47 MOTPY>KEHHOE B HUX TEJIO. bubmmorexa [JOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
Jlaboparopuas pabota «OnpeneneHue
43 BBITAJIKUBAIOILECH CHIIbI, bu6mmoreka [IOK
JEUCTBYIOLIEH Ha TEINO, IIOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B JKUJKOCTB)»
Jlaboparopnast pabota 1mo Teme
49 «MccneqoBanne 3aBUCMMOCTH BeCa bubnuoteka [JOK
TeJa B BOJIE OT 00bEMA MOTPYKEHHOM https://m.edsoo.ru/ff0a3514
B JKUJKOCTb YacTH TeJla»
bu6mmoreka [IOK
30 Hnapartme Tex https://m.edsoo.ru/ff0a3a96
JlaboparopHnast pabota
51 "KoHcTpynpoBaHue apeomeTpa win
KOHCTPYMPOBAHHUE JIOJIKU U
onpeJiereHue e€ rpy30no bEMHOCTH"
52 Pemenue 3agau mo remam: «IlnaBanue bu6mmoreka [IOK
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cynoB. Bo3nyxormaBanue», https://m.edsoo.ru/ff0a3654
«/laBieHue TBEPABIX TEN, )KUIKOCTEH

U ra3oB»

KonrtponsHas pabora o teme

53 «/laBiieHHE TBEPABIX TEN, JKUIKOCTEH
Y Ta30B»

bu6mmoreka [IOK

>4 Mexareckas padora https://m.edsoo.ru/ff0a3{82

bu6mmoreka [IOK

33 MorsocTs. EARHUIE MOMHOCTH https://m.edsoo.ru/ff0a3{82
VYpok-uccnenosanue "Pacuér

56 MOIIHOCTH, Pa3BUBAaEMOIl IIpu 1
noabéMe o Jiectauie"

IIpocteie MexaHu3Mbl. Peryar.

37 PaBHOBeCcHE cui Ha ppiuare
Pbruaru B TexHuke, ObITY U IPUPO/IE.

58 JlaGopatopHnas pabora 0.5 bubnuoreka [IOK
«HMccnenoBanue ycioBHil paBHOBECHS https://m.edsoo.ru/ff0a478e
phIuara

59 Pemenue 3anau mo teme «Y cioBus bu6mmorexa [IOK
paBHOBECHS pblYara» https://m.edsoo.ru/ff0a48a6
Koaddunment nonesnoro necTpust

60 Mexanusma. JlaboparopHas pei60Ta 0.5
«M3mepenue KII/ naknonHOM
MIJIOCKOCTH

61 Pemenue 3amaa mo teme "Pabora, bubmuorexa [JOK
MotrHocTh, KIT/" https://m.edsoo.ru/ff0a4c48

62 MexaHudeckasi JHEPIUsl. bubnmnorexa [JOK
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Kunernyeckas v noTeHuaibHas
SHEprus

https://m.edsoo.ru/ff0a4252

63

64

65

66

3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTUU

YPOK-3KCIIEPUMEHT I10 TeEMe
"DKCIEpUMEHTAIBHOE ONPEICIICHUE
W3MEHEHUS KUHETUYEeCKOW 1
MOTEHIIMATIBLHON SHEPTUU NPU
CKaThIBAaHUHM TEJIA MO0 HAKJIIOHHOM
MJI0OCKOCTH"

KontponbHas paboTa mo teme
«PaboTa 1 MOIIHOCTb. DHEPTHUs»

PesepBHrlit ypok. Pabota ¢ Tekctamu
o TeMe "MexaHnueckoe IBrKeHue"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adee6

67

Pesepubiit ypok. Pabora ¢ Tekctamu
o TeMe "JlaBieHue TBEPABIX TeN,
JKUIKOCTEN U Ta30B"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4ffe

68

PesepBHrlit ypok. Pabora ¢ TekcTamu
o teMe "Padota. MOLIHOCTS.
Ouneprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12
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8 KVIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-
. bu6mmoreka [IOK
1 KMHETUYECKON TEOPUHU U UX OIBITHBIE 1
https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mogenu TBEpIOTO, )KUAKOTO U | bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPIOTO,
4 KHUJKOTO U Ta3000pa3HOTr0 COCTOSIHHIMA 1
BEILIECTBA HA OCHOBE IOJIOKECHUI
MOJICKYJIIPHO-KUHETUUECKOU TEOPHH
5 Kpucrannuueckue u amopdHbie Tena 1 bubmmorexa LIOK
p P https://m.edsoo.ru/ff0a5800
6 CmauvBaHMe M KallUJUISIPHOCTb. | bubnmnorexa [JOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TernmoBoe paclIMpeHUe U CKATHE 1 bubmmorexa [OK
p p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEeMIIEpaTyphl CO
8 CKOPOCTBIO TEIJIOBOTO JIBUIKEHUS 1
YaCTHI]
9 Buytpennss sueprusi. Crioco6st | bubnnorexka [JOK
M3MEHEHUs BHYTPEHHEN SHEPruun https://m.edsoo.ru/ff0a5c60
10 Buns! Tenonepenaun 1 bubnnorexka [JOK
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https://m.edsoo.ru/ff0a6412

VYpoxk-konpepenuus "[Ipakrnyeckoe

1 WCII0JIb30BaHUE TEIJIOBBIX CBOMCTB bubnmoreka [JOK
BENIECTB U MAaTEPHUAIIOB B MENAX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus "

12 KomuuaectBo Temnotel. Y aenpHas bubmuorexa [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHEeHHE TEIJIOBOTO OajlaHca. bubnnoreka [HOK
TemiooOMeH U TEMI0BOE paBHOBECUE https://m.edsoo.ru/ff0a7088
JlaGoparopHnas pabora

14 "UccnenoBanue sBICHUS bubmuorexa [JOK
TEI1I000MEeHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U Topsiueit BoabI"
Pacuer xonuuecTBa TEIIOTHI,

15 He00XO0IMMOT0 JIJIsl HAarpeBaHUsI Teja
Y BBIJEISIEMOTO UM MPH OXJIAKIECHUN

16 JlaboparopHast pabota "Onpenenenue bubnuotexa [JOK
YACIBHOU TEIJIOEMKOCTH BemecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus ToIIMBa. Y IeibHas TEIioTa bubnmnoreka [JOK
Ccropanus https://m.edsoo.ru/ff0a7b5a
[InaBneHue u oTBepIeBaHUE

18 KPUCTAJUIMYECKHUX 1;en. YenpHas bubmmorera [TOK

https://m.edsoo.ru/ff0a71d2

TEIIOTA TJIABJICHUS

19 JlabopaTtopHas pabota "OnpeneneHue bubnuorexa [JOK
yE€IbHOM TEIUIOTHI TUIaBJIeHUs JIbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3oBanue U KOHIEHCAITHS. bubmuorexa [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunenue. Y aenapHas Temiora bu6nmoreka [JOK
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napooOpa3oBaHUs M KOHJICHCAIUH.
3aBUCHMOCTh TEMIIEPATYPhI KUITCHHSI
OT aTMOC(HEPHOTO JTaBICHHS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "Onpenencaue
OTHOCHUTEJIbHOM BJIaXKHOCTH Bo3ayXa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7628

23

24

Pemenue 3aa4 Ha onpezeneHue
BJIQYKHOCTH BO3/yXa

[TpuHIMIBI paOOTHI TETIIOBBIX
nsurareneif. [lapoBast TypOuHa.
JIBurarenab BHYTPEHHETO CrOpaHUs

25

KII/ TermmoBoro nBurarens.
TenoBble ABUTATENN U 3aILIATA
OKpY’Karollel cpebl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7¢c

26

27

28

29

3aKOH COXpaHEHUSI U MTPEBPALLICHUS
OHCPTIYH B TCIJIOBBIX IMPOIECCax

[ToaroroBka K KOHTPOIBHOM paboTe
1o TeMme "TenaoBrIe ABJICHUS.
N3menenne arperaTHbIX COCTOSTHUI
BemecTsa"

KonTponbHas pabota mo Teme
"TerioBble aBiIeHUA. I3MeHeHHE
arperaTHbIX COCTOSIHMH BeniecTa"

Dnektpusanus Ten. [[Ba pona
AIEKTPUUYECKUX 3apsI0B

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a8312

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a86ae

30

VYpoxk-uccienoBanue "IIeKTpuzanus
TeJ UHAYKIUEN U TIPH
CONPUKOCHOBEHHUH"
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31 B3aumogeiicTBre 3apsyKeHHBIX TEIL. | bubnmoreka [JOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
DNeKTpUYECcKoe MoJie.
1 HanpsiykeHHOCTB JIEKTPUYECKOro 1 bubnuoreka [IOK
noss. [IpuHImMn cynepno3unuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX IMOJIEN
Hocurenu snekrpuyueckux 3apsios.
33 OnemeHTapHbli 3apsa. CTpoeHue 1
aToma
34 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH 1 bu6mmoreka [IOK
COXPAaHEHUs BJIEKTPUUYECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHeHUE | bubnuorexa [JOK
CBOMCTB AJICKTPUUECKHUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DNEeKTpUUECKUN TOK, YCIIOBUS €r0
36 cyiiectBoBanus. McTounuku 1 Bubmorexa ITOK
https://m.edsoo.ru/ff0a95a4
AIEKTPUIECKOTO TOKA
37 JleicTBUSI 2JIEKTPUUECKOTO TOKA 1 bubmmorexa LOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 ANEKTPUYECKOTO OISl Ha TPOBOAHUKHI 1 1
U AUDJIEKTPUKHU"
39 DNEeKTpUYECKU TOK B MeTalJIax, | bubnmnorexa [JOK
JKUIKOCTSX M rasax https://m.edsoo.ru/ff0a9838
40 DneKkTpruyecKas erb U €€ COCTaBHbIE |
4acTH
Cuna Toxka. JlabopaTtopHas pabora
41 "N3mepeHue U peryiupoBaHue CUIbI 1 0.5 Buommorexa LIOK
" https://m.edsoo.ru/ff0a8bd6
TOKa
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DNEKTPUUECKOE HANIPSKEHUE.

4 Bonbsr™merp. JIaboparopnas pabota 0.5 bubnmoreka [JOK
"U3mepeHnue u peryinpoBaHue https://m.edsoo.ru/ff0a9e14
HarpsoKeHus"

43 CornpoTuBiieHIE TPOBOJHUKA. bubnmoreka [JOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh

44 3JIEKTPUYECKOTO COMPOTUBIICHUS | bubnnoreka [HOK
IIPOBOJIHMKA OT €ro JJIUHBI, ILIOMaan https://m.edsoo.ru/ff0aa738
MONEPEYHOI0 CEYEHUs U MaTepuana"
3aBUCHUMOCTb CUJIbI TOKA OT

45 HanpsbkeHus. 3akoH OMa 11 yd4acTka bubnmorexa LIOK

https://m.edsoo.ru/ff0aa44a
Lemnu
JlaGoparopHnas pabota
"UccnenoBanue 3aBUCUMOCTH CHJIbI
46 TOKa, UAYILIETO Yepe3 PE3UCTOP, OT 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0aa04e
CONPOTUBIIEHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucrope”

47 [TocnenoBarenbHOE U MapaAIIIEIBHOE
COEIMHEHMS IPOBOJHUKOB
Jlaboparopnas padota "IIpoBepka

43 IIpaBUJIA CIIOKEHUS HAIIPSHKEHUN ITPU | bubnnoreka [JOK
[IOCIEA0BATEILHOM COCIMHEHNH IBYX https://m.edsoo.ru/ff0aaas8
pe3ucropos”

JlabopaTtopHas padora "IIpoBepka

49 MIpaBUJIa JUI CHJIbI TOKA ITPU | bubnnorexka [JOK
mapajuieIbHOM COEAUHEHUH https://m.edsoo.ru/ff0aadle
pe3uctopos”
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Pemenue 3a1a4 Ha npuMEHEHUE
50 3axoHa OMa U1t pa3IudyHOro buGnnorexa LIOK
p https://m.edsoo.ru/ff0aaf8a
COCMHEHUS TPOBOJHUKOB
51 PaboTta 1 MOIITHOCTH AIEKTPUIECKOTO bubnnoreka [HOK
ToKa. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlabopaTopHas pabora "OnpeneneHue
52 a00TBI U MOIIHOCTH 3JIEKTPUUECKOTO Bubmaorexa ITOK
P " p https://m.edsoo.ru/ff0ab3e0
TOKa
DIEeKTPUYECKHE LIS U MTOTpeOuTen
53 DIIEKTPUUECKOI DHEPTUU B OBIT bubmmorera [TOK
P P Y https://m.edso0o.ru/ff0ab660
Kopotkoe 3ambikanne
[ToaroroBka Kk KOHTPOJILHOI paboTe
1o TemMe "DIIeKTPUUECKHUE 3apsbl.
54 3apsoKeHHBIE TEIA U UX bubmmorera [TOK
P . . https://m.edsoo.ru/ff0abd2c
B3auMoaercTBUA. I10CTOSTHHBIHI
ANEKTPUYECKUN TOK"
KonTponbhas pabota no teme
"DneKTpruuecKue 3apsbl.
55 3apsoKeHHBIE TEIA U UX bubmmorera [TOK
P . . https://m.edsoo.ru/ff0abea8
B3auMoaercTBUA. [10CTOSTHHBII
AIEKTPUUYECKUN TOK"
56 IlocTosTHHEIC MArHUTEI, UX
B3aHUMOIEHCTBHE
57 Ypok-uccnenosanue "M3zydenue bubnmnoreka [JOK
MOJIEW ITIOCTOSIHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHoe I10J1e
bu6nmoreka [JOK
58 3eMIId U €ro 3HaueHue I KU3HU Ha
https://m.edsoo.ru/ff0acOba
3emie
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59

OmnsIT OpcTena. MarHuTHoe nojie
JIEKTPUUYECKOro Toka MarHutHoe
10JI€ KaTyIIKU C TOKOM

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d2

60

[IpuMeHeHue >eKTPOMarHiuToB B
texHuke. JJaboparopuas pabota
"N3y4yeHue neicTBUSI MarHUTHOTO
T0JIs1 HA MPOBOJIHUK C TOKOM"

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac74a

61

DNEeKTPOABUTATEIb IOCTOSIHHOIO
Toka. Mcnons3oBanue
ANEKTPOABUTaTEIeH B TEXHUUECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaGoparopHnas pabota
"KoHcTpynpoBaHue u usyueHue
paboTHI AJIeKTpoaABUTATENS "

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢

62

OmnbrTel @apasest. 3akoH
ANEKTPOMArHUTHOM MHIYKITHH.
IIpaBuio Jlenna

63

Onektporereparop. Crocoos
MTOJTYYEHUS DJIEKTPUICCKOW dSHEPTHUH.
DNEeKTPOCTAHIIUN Ha
BO300HOB/IIEMBIX UCTOYHUKAX
SHEPTUHU

64

65

66

[ToaroroBka Kk KOHTPOJILHOM padoTe
o TeMe "DIIEKTPUYECKUE U
MarHvuTHBIC SBICHUS"

KonTponbHas pabota mo teme
"DJIeKTpUUECKUE M MAaTHUTHBIC
sIBJICHUS "

PesepBHelit ypok. Pabora ¢ Tekctamu

bubmuorexa [JOK
https://m.edsoo.ru/ff0acb14

bu6mmoreka [JOK
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o teme "TeroBele sBiaeHus"

https://m.edsoo.ru/ff0acc5e

PesepBHbIil ypok. Pabora ¢ TekcTamu

I[TPOT'PAMME

67 1o Teme "HOCTUOﬂHHf i ! }I?;I:s;lri?:;sigrou/lﬁmacd%
AIEKTPUUYECKUN TOK
68 PesepBHbIii ypok. Pabora ¢ Tekctamu |
mo Teme "MarauTHbie SIBIcHUS"
OBIIEE KOJIMYECTBO YACOB I10 68 14.5
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9 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoka Bcero Kontpoaensie — Ipakrueckue fl[:;:el{l/lﬂ :)I;l[()l:ll:())]:;feﬂbﬂble
padoThI padoThI pecypeni

| MexaHnnyeckoe IBUKEHUE. |
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEILHOCTh | bubnunoreka LIOK
MEXaHUYECKOI'0 JABUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE | bubnuoreka [IOK
JBUKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMmepHoe npsiMonuHenHOe

4 nBrokeHue. CpeHsisi U MTHOBEHHas 1
CKOPOCTH

5 [IpssMonMHENHOE paBHOYCKOPEHHOE | bubmmnoreka HOK
JBUOKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBH)KEHHUSI. 1
I'paduk cxopoctu
JlaGopatopHnas pabota "Onpeznenenue

7 YCKOpEHHUSI Teja Mpu | | bubnmnorexa [JOK
PaBHOYCKOPEHHOM ABIKECHUH 110 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

g CBoboanoe nagenue tei. OnbITh |
lanunes

9 PaBHOMEpHOE ABUKEHUE 110 | bu6muoreka [JOK
OKpyxkHOCTH. [lepuoz u yacrora https://m.edsoo.ru/ff0ael76
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oOpamienus. JIuneiinas u yriosas
CKOpPOCTH
10 [leHTpOCTpEMUTEIIBHOE YCKOPEHHE
1 [IepBeiit 3akon HeroTona. Bektop bubmmoreka [JOK
CHJIbI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. Bu6muotexa [JOK
PaBHoOpnelicTByrOIIAs cHita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnorexa [JOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pemienue 3aga4 Ha npuMEHEHUE bubnunoreka LIOK
3akOoHOB HproTOHA https://m.edsoo.ru/ff0aebbe
bubmmoreka [JOK
15 Cua ynpyroctH. 3akon I'yka https://m.edsofru/fanecaZ
16 Pemenue 3amau no reme «Cuita
YIIPYTOCTH
17 Jlaboparopnas pabota «Ornpezaenenue bubnnorexa [JOK
YKECTKOCTH HPYKUHBI https://m.edsoo.ru/ff0ace28
bubnnorexa [JOK
18 Cua Tperms https://m.edsogm/fanﬂ 38
19 Pemenne 3agau mo teme «Cuna bu6nmorexa LIOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaGopatopHnas pabota "Onpeznenenue bubmmnoreka HOK
KO3 PHUIIMEHTa TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo teMe "3aKOHBI
21 Herorona. Cuna ynpyroctu. Cuna bubmmorexa [IOK
" https://m.edsoo.ru/ff0atb8e
TPEHUS
” Cuiia TsSKeCTH U 3aKOH BCEMUPHOTO bubnmnorexa [JOK
TATOTEHUS. Y CKOpEeHHE CBOOOHOTO https://m.edsoo.ru/ff0af044
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naJIeHUs
Ypok-koupepenius "JIBuxeHue Te
23 BOKPYT I'PaBUTALlMOHHOTO LIEHTPA 1 1
(Conneunas cucrema). 'amaktuxu"
Pemrenue 3agad mo treme "Cuia
24 TSDKECTH Y 3aKOH BCEMUPHOIO 1 bubmorexa HOK
" P https://m.edsoo.ru/ff0af5{8
TSATOTCHUS

25 [IepBas kocMHuueckas CKOPOCTb. 1 bubmmoreka [JOK
HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepUAIIBHONW TOYKHU.

26 AOGCOTIOTHO TBEPIOE TEIIO. | bubmmoreka [JOK
PaBHOBecue TBEpIOTO TENA C https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOW OChIO BpAILICHUS

27 Mowment cuisl. LenTp TspKECTH 1

’3 Pemenue 3amau nmo teme "MoMeHT | bubnunoreka LIOK
cunbl. L{enTp TsxkecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOIBHOM paboTe MO

29 TeMe "MexaHn4ecKoe IBUKEHUE 1 bubnmorexa OK

. | ’ https://m.edsoo.ru/ff0b0408
BzaumopeiicTBue Ten
KonTponbhas padota no teme
30 "MexaHn4YeCcKOe IBIKEHNE 1 1 Bubmiorexa OK
N | ) https://m.edsoo.ru/ff0b06ec
BzaumopeiicTBue Ten
Nmnynec Tena. Umnynse cuiibl. 3aKoH
31 COXpAaHEHUs UMITYJIbCA. YTIPYroe u 1 bubmmorexa [IOK
P Y . T https://m.edsoo.ru/ff0b07fa
HEYMPYroe B3auMOJICHCTBIE

0 Pemenue 3agad mo reme "3akoH | but6mmoreka [IOK
COXPaHEHHUs uMIysbca" https://m.edsoo.ru/ff0b096¢

33 VYpok-koupepenius "PeakTuBHOE 1 1
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JBUKEHHE B IPUPOJAE U TEXHUKE"
bub6nmoreka [IOK
34 Mexannueckasi paboTa U MOITHOCTh hitps://m.cdsoo.ru/f0b0as4
35 PaboTa cHIIbI TSKECTH, CHIIBI bubmuorexa [JOK
YIOPYTOCTH U CHJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabora «OnpeneneHue
36 paboThI CUIIBI TPEHUS MIPU
PaBHOMEPHOM JIBU)KEHUU TeJIa 110
TOPU30HTAIILHON TTOBEPXHOCTH
37 CBsi3b DHEPrUH U PadOTHI.
[loTeHuunanpHas sHEprust
18 Kunernueckas sneprus. Teopema o bubmmoreka [JOK
KMHETUYECKOU SHEPIUHU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsl SHEPTUHU B
MEXaHUKe
40 JlaGopatopnas pabora «3yuenue bubmmnoreka HOK
3aKOHA COXPAHEHUS SHEPTUN https://m.edsoo.ru/ff0b12fe
41 KonebarensHoOE IBUKEHNUE U €TO bubmmoteka IIOK
XapaKTePUCTUKHU https://m.edsoo.ru/ff0b1858
4 3aryxaromue KoneOaHusl. bubnmnorexa [JOK
Breinyxxaennsie kosnebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKHil ¥ NPy KUHHBINA
MasTHUKA
VYpok-uccienoBanue «3aBUCUMOCTh
44 nepuo/ia KojiebaHuM OT KECTKOCTH brbmorexa OK
https://m.edsoo.ru/ff0b197a
MIPY>KUHBI U MACCHI TPy3a»
45 [IpeBpamenue sHepruu npu
MEXaHUYECKUX KOJIEOaHUSIX
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JlaGoparopuas padora «Onpenenenue
PaTopHt b peat bubnunoreka LIOK

46 §) 5| 1 1
HACTOTBL H TIEPHOJIA KOJIChAHH https://m.edsoo.ru/ff0blaec

IPY>XUHHOI'O MasiTHUKa»

Jlaboparopnas pabota «IIpoBepka
HE3aBHCHMOCTH IEPUO]Ia KOJICOaHHI bubmmoreka [JOK

47
rpys3a, IOABELIEHHOIO K HUTH, OT https://m.edsoo.ru/ff0b197a

MaccChblI I'py3a»

Mexanuueckue BoJIHBL. CBOMCTBA
bubnuoreka [IOK

48 T 1
MeXaHU4YeCcKUX BOJH. [IposiosbHbIe U https://m.cdsoo.ru/f0b2 1fe

IOINEPCUHBIC BOJITHBI

Ypok-koHpepeHmus "MexaHnnyeckue
49 BOJIHBI B TBEPJIOM TEJIE. 1 1
CelicMu4yecKre BOJIHBI"
3Byk. Pacnipoctpanenue u oTpaxeHue
3ByKa
VYpok-uccnenosanue "Habmogenue

50

51 3aBUCHUMOCTH BBICOTHI 3ByKa OT 1 1
4acTOThI"

5 I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYyCTHYECKHUI PE30HAHC

Ypok-koHpepeHus "YIbpTpa3ByK u bubmuoreka [IOK

53
nHOPa3BYK B IPUPOJE U TEXHHUKE" https://m.edsoo.ru/ff0b23ca

[ToaroroBka Kk KOHTPOJILHOUM paboTe MO
but6mmorexa [IOK

4 " . 1
> TeME "3AKOHbI COXPAHCHH https://m.edsoo.ru/ff0b2510

MexaHn4ecKHe KojacOaHus 1 BOJIHbBI"

KonTponbhas pabota no teme
55 "3akoHbl cOXpaHeHus. Mexanndeckue 1 1

Koyie0aHuA ¥ BOJTHBI"
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DNeKTPOMarHuTHOE IoJIe. bubmmoreka [JOK
56 1
DJIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH 1
Ypok-koupepennus "llkana
58 3J€KTPOMArHUTHBIX BOJIH. | 1 bubmmoreka [JOK
Hcnonb3oBaHue 31€KTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH I COTOBOI CBA3H"
"
VYpoxk-uccienoanue "M3yuenue BuGmorexa LIOK

59 CBOWCTB AJICKTPOMAarHUTHBIX BOJIH C 1 1

" https://m.edsoo.ru/ff0b2c6¢
MTOMOIIIbI0 MOOHMIIBHOTO TeedoHa

Pemenue 3agau Ha onpeneneHue

60 4acTOTHI U JJIMHBI 3JIEKTPOMarHUTHOM 1
BOJIHBI
DJIEeKTPOMAarHuTHas IPUPOJa CBETA.

61 Cko ZI():TI) cBeTa Bomrl)osme CBOMCTBaA 1 bubmorexa LOK

P ‘ https://m.edsoo.ru/ff0b31d0

cBeTa
Hcrounnku ceera. I[IpsaMonuneitHoe

62 acnpocTpaHeHHe cBeTa. 3aTMEHUS 1 bubmorexa LOK
pactipoctp ’ https://m.edsoo.ru/ff0b3658
Connua u Jlynst

3aKOH OTpa)kK€HUs CBETAa. 3epKaia.
63 Pewrenne 3ana4d Ha npuMeHEHNE 1
3aKOHA OTPAXKEHUs CBETa

bubmmoteka IIOK
https://m.edsoo.ru/ff0b38c4

64 [Ipenomiienue cBeta. 3aKoH | bubmmnorexka HOK
[IPEIOMIICHUS CBETa https://m.edsoo.ru/ff0b3aeca
[TonHOE BHYTpEHHEE OTPAKEHHUE CBETA.

65 Hcnonp30BaHMe MTOJIHOTO BHYTPEHHETO 1 bubmmorexa [IOK

yIp https://m.edsoo.ru/ff0b3c5¢

OTPaXEHUS B ONTHYECKUX CBETOBOJAX

66 JlaGopatopHnas pabora "HccnenoBanue 1 1
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3aBUCUMOCTH YTJIa MPETOMIICHHS
CBETOBOTO JIy4a OT yTIJIa MaJIcHUus Ha
rpaHute "Bo3ayx-crexyio""

Ypok-koHpepennus "Micnons3oBaHue
67 IOJIHOTO BHYTPEHHETO OTPAXKEHUS: 1 1
CBETOBO/IbI, OIITUKOBOJOKOHHAS CBS3b"

68 JInasel. OnTudeckas CUiia JUH36I 1 bubmorexa HOK
https://m.edsoo.ru/ff0b3{2¢
69 [TocTpoenue n3o0paxeHuit B TMH3aX 1 Bubmmorexa HOK

https://m.edsoo.ru/ff0b444a

JIaGoparopuas padora "Onpenenenne
PaTopHat b P bubnunoreka LIOK

70 OKYCHOI'O PaccTo o €CKOM 1 1
(boxycHOro paccTosHus U ONTHIECKOH https://m.edsoo.ru/ff0b4206

CHWJIBI COOMPAFOIIICH JTMH3BI"

71 Ypok-koHpepeHmus "OnTudeckue | 1 bubnnoreka [JOK
JIMH30BbIE TPUOOPHI" https://m.edsoo.ru/ff0cOa7e

72 I'na3 xak ontuueckas cucrema. 3peHue 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0b4684

73 Ypok-koHpepenius "leexTs | |
3penus. Kak coxpanuts 3penue"

Pa3noxxenue 6enoro ceera B CEKTp.

74 OmneiTel HetoToHa. Croxenue | bubmmnoreka HOK
CIIEKTpaJIbHBIX LIBETOB. /[nucnepcus https://m.edsoo.ru/ff0c0f4c
cBETa
JlabopaTtopHas padoTta "OMBITHI 11O
pas3ioXeHuto 6e10ro cBeTa B CIEeKTp U

75 BOCIIPUATHUIO LIBETA IPEIMETOB IIPU UX 1 1 Bubmmorexa [IOK

https://m.edsoo.ru/ff0cOe2a
HaOJII0ICHNH Yepe3 [BETOBbIE
¢buabTpel"
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VYpok-nipaktukym "BonHoBbie
76 CBOICTBA CBETA: JUCIIEPCHUS,
uHTephepenus u qudpakums’"
77 Omnsitel Pe3epdopaa u ruranerapHas bubnmnoreka HOK
MOJIEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynater bopa. Moaens atroma bopa
Hcnyckanue 1 noriomieHue cBera
79 aromoM. KBanTel. JInHeiiuaTeie bubmorexa [IOK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
20 VYpok-npaktukyMm "Habmrogenue bubnnorexa [JOK
CHEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PanuoakTHBHOCTE U €€ BHUIBI bubmmorexa LOK
A A https://m.edsoo.r/flc1672
2 Crpoenue atomHoro siapa. Hykinonnas bubnnoreka [JOK
MOJECIb https://m.edsoo.ru/ff0c18ac
23 PannoakTuBHBIE NIpEBpALICHUS. bubmmnoreka HOK
H3oTomsI https://m.edsoo.ru/ff0c1al4
84 Pemenue 3agau mo teme: bubmmoteka IIOK
"PannoakTuBHBIE peBpalieHus" https://m.edsoo.ru/ff0c1b4a
85 [Tepuon monypacnana
VYpoxk-koHdepenius "PagnoakTHBHBIE
86 I/IBIZJ)'I eHI/I:Ib Bpn UpoJe, MEOULINHE bubmmorera OK
yi | PHPOAE, MEHHIIHE, https://m.edso0o.ru/ff0c2126
TEXHUKE
SInepHbIe peakni. 3aKOHBI
87 cox paHeHESI 3apsSII0BOTO M MaCCOBOTO bubmorexa HOK
P AL https://m.edsoo.ru/ff0c1¢c58
qucen
28 DHeprus CBA3u aTOMHBIX siaep. CBs3b bubnmnorexa [JOK
MAacCHI ¥ SJHEPTUU https://m.edsoo.ru/ff0c1d7a
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29 Pemenue 3apau no reme "Snepueie
peakuun"

Peakuuu cunTes3a u nenenusd saep. bubnmnoreka HOK

90
Ncrounuku sHeprun ConHua v 3BE311 https://m.edsoo.ru/ff0c1e88

Ypok-koudepennus "SAnepHas
01 sHepreTuka. JleicTBus
PaZMOaKTUBHBIX U3ITy4YEHUH Ha KUBbIE

opraHu3msl"

[TonroroBka K KOHTPOJIBHOU pabOTE 1O
TeMe "DIEeKTPOMarHuTHOE IOJI€. bubmmoreka [JOK

92
DNEeKTPOMarHUTHbIE BOJHBI. https://m.edsoo.ru/ff0c223e

KBauroBrie sBiaeHus"

KonTponbnas pabota no teme
"DJIeKTPOMarHuTHOE MOJIE.
DNEeKTPOMarHUTHbIE BOJHBI.
KBanToBsbI€ siBeHUS"

93

[ToBTOpEeHue, 060061IEHNE.
bubmmoteka IIOK

94 JlaboparopHblie pabOTHI 11O KypCy 1 1 hitps://m.cdsoo.ru/fl0c245a

"B3zanmonenicTBue Tea"

[ToBTOpenue, 06o61meHue. Pemenue
bubmmoteka IIOK

95 ACUETHBIX U KQUECTBEHHBIX 3a/1a4 10 1
P a https://m.edsoo.ru/ff0c2572

teme "TeruoBbie mporecch”

IToBTrOopenue, o6o0mmenue. Pemenune
bubnunorexa LIOK

96 ACUETHBIX U KQUECTBEHHBIX 3a/1a4 10 1
P a https://m.edsoo.ru/ff0c2a22

teme "KIIJ[ TerioBsix nqurarenei"
IToBTrOopenue, o6o0menue. Pemenue

97 pacUeTHBIX U Ka4ECTBEHHBIX 3a]1a4 110 1
teMe "KIIJI[ anekTpoycTtaHOBOK"

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c2b30
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[ToBTOpenue, o6o0mIeHNE.
98 JIaGopaTopHble pabOTEI IO KYPC 1 1 buGnuorexa [IOK
" patop p " ypey https://m.edsoo.ru/ff0c2¢52
CBeTOBBIE SIBJICHUS
[ToBTropenue, o6o0menue. Pabora ¢
99 TEKCTaMH I10 TeMe "3aKOHbBI 1 buGnuorexa [IOK
" https://m.edsoo.ru/ff0c2d6a
COXPAHCHUS B MEXaHHUKE
[ToBTOpenue, o600meHne. Pabora ¢
100 Tekcramu 1o teMe "Koiebanus u 1 bubnmorexa LHOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0600meHne. Pabora ¢
101 TekcTaMmu 1o TeMe "CBeTOBEIE 1 Bubmiorexa OK
" https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, o600meHne. Pabora ¢
102 TekcTtamu 1o TeMe "KBaHToBas u 1
snepHas pusuka"
OBHIEE KOJIMYECTBO YACOB I10 102 7
[TPOTPAMME
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YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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